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li^y u n >nRjtcy- htmmzir tx 
tiriem i <mm.***)V<7m& v yyvxtny- t 

f^2C^«Sf-v^K?DaKh7yv ; X^oy-b 10 

less 2 nmwmi-A' *tu<mm h yy^xtoyy- ht& 

im& 2 } y- vwmsi, m&is y ^ yn&Lt 

iwmm3i y-btmmn. %&&^V3ym®± 
±.£BfS.tt:m{L?y?mmtfrt>%& z t m&t 

1 5 0 nm\Xf'ChhZtZ'imt?hm$%2UW> 

i o o nmjjiTTASi t tmLt-thWbmswm 
^mvf^m. 30 

[fSSJS6] 8^U3y»KOjgff*>'3 0nmJaJi 
100nmJJlT-C*>SC:t5:!l^St^-i.ff^2. 3, 

[§*£«7 ] «s_htr. v-x ■ k W yfmts 

'j 3 y^^hty- vtmmit lx y- 

mhy yisx?frk%&^imw<?mmiimTt> -> 
x. 

m§ffii&£v?H2<mwm***/ur)mwih7yi''x w 

mam i v&m&i-+*A*tim t yyvxtny- v 
mzmiy-bmm®frt>w-yBj8.uzm. m 
ibis 2 <?mwmi- * *iwtm byyvx ?mi$Lum 



rote® 2 CD^^f-A- *;K0j$It h 7 > i^'x h 

m&2cmwi-**frcrijmh7yi;x?co-y-b& 
»m<7)mmm<?>o*>'j?%<ti>WLtM<Dv-x- 
a ymm.izmt^< t fc-»*n*Lfcf«c. «r 
Em i cvmwM-**ti>mm h ? yvxt^y- m& 
mmv-x • yva yffi&tzmimmmzx m 
mLtevm?. m2n®m.<^mii:&ALxmm 

2<m^^*i\^WWV : yyi?x9<ry%,i&gui'V 3 

ymwuzv-x- fu4 yffim*Bm-&JLmt£$tj 

[iM8i m-mm±tz. v-x - Fisjyw&ti 
w+**>\&®tt£hm&i'V3ynmBtii.L. 
voEHtAssv zymwitizy- vmm^Lxy- 
bmmzBfS.LK.mit}£vm2<&mmi- j r*ti'cm 
m b^yi'xffrte&^i^mm&mxh'i 
x. 

wiem i &£vm2<nmmmrhv ^>wmm v^y^x 
mm LK&mimcnm^y- btmmBfct&xm 
may- bimmLtzmzm 1 a xv&2commii~v 

*/K9iiJ8 h y yvx tny- YW&kBmh^M 

miy-bmfem&Lt:®:. msffi2<mwm+** 
)v<mm v 5 y vx9 m&±ttmish>hts: &~?x ? t 

miBm i <r>mmm^ *>v<mm. Y^y^x 
ymmzv-x ■ k va ymmBf&thxn 

b. 

mzmto)frt>z&-?x?tm;L. mdm2<mmsL 
i-^^)v<mwkYyy : Jx9<7>y- hmmcomtm 

<7>o*>'J?%<bl>m±M<?)V-X- YlsAymLUztS 

»h'Mti:<bi>-m:mkLt:mz. mm>i<?mvm 
^^)vammvyy^x9<ny-Yimm.\i.v-x ■ 
yva ymmL^mizmwmzi. mmLtzw&x-. 
ft2<7>mm.<ttmi£^LXfmsm2comm^ 
*>vcmwL v 5 y : jx 9<D%&&i' o n ymmzv-x 
• vuAywmmfct&xnbziittzbzimbi- 

imm9] y-btmmt. ^^)^yms± 
izB^Ltim^v^ymmb. z<mit^o^ymwi 

immi o ] y- vmmt. » =j ynm 

MzBi&ltMiti'mymmb. ztmitw^ym 

b?&mm&Ki8im<?>¥mm:Wawmm. 



(3) 

3 

immi 1 1 m-minz. wmmmm-^ 
k&mmttm&&*m* io 

[0001] 

izWth. 

[0002] 

l,CMOS|5Iffi$:ffi^fl.t^T'J)0. iM3k*3iScr> 
TfTiTihV >v?XTV4WzlzmLtt£tl& : £& 

ommmm^- ^mmmmzm v -> t> tix v ^ . 

[0 0 0 3] £i\ 06 (a) {^-Tidfc:, #5xs 
«&fc*«jt)Kte»Kl l±t. P ^^;^f|gbv>^ 
A? tiS.V */HI& h y ^'x* wSttJIt&S 
^feU.x'Jnyjflii 3£J6j£U iiJKl^y^XrJ'co 

-M&tiigl4?:^j£U **>±fcy-hMttfU5 

h«ffitm 1 5fcT»SLTii< . * 

S-vx^fcLT*^* (B) -f jJ-ytftA-*-*. 
<0aE^JbW±ilfiSliEE6 0k:V, £Aa5X10 15 ion 

/cm' Ti>s„ ^ii^jio. p^^/mmbyy^ 

[0004] iRt. 06 (b) IZ^tXotZ. n1-v* 

tmm hyvnx m<r>?- vw& i 5 b ^ jnusjg 40 

U ft (P) 4*y£i£A-r-S. ft4*^aLA*fHi 
JlffiSEE80kV, gEAfilxlO 15 ion/cm 2 T'J> 

v\s4>ffl&um4*><?>&imx2ti&w. p^ 
^mmvyy^xtw-x ■ Fwytutii*^ 

■it's *'>s^Jr>^aA*^^Jryco^A«J: , )^ 

#<^^-|)wttJ: , ?. P+**)mmvyy : Jx9 

<7>Pi-v*tmfttf<iim£%2>. 

[ o o o 5 ] #h 3fy«oaA^. m>Ltz*mn<r>mi so 
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4 

-ftspi^tfv\ %<m.. 06 ( c ) {c^rfi ■jt, iKt 

yy-JX9<T>V-X - >mi£Lklza>?? btf- 
/I'fcBiPU a i v-x - fw>-IJ&19S: 

[0006] 

im&tfmtx $ t^&mm} ±m^m^miza^x 
p***)v (mi<m'mri-**>v) <mwiYyy 

ma-^^u) <mwkv?vi;x9*^Lh-$-&®4*> 
(&2<mwm<?)Wffi» mmzm.zti&t:ib. m 
i <mwi+v*juomm h yyisxfam&zvmt 
sfc^wi. m i crmnmcr>^m , to£m2cr>mwm0i^ 
«!ftw3~5fgssaAL^tm»^^-r. si^t 

[0007] z\mfflcn>um±. moms****' 
<mwLhyyitx?t&2<mw£^*)v<vm&vy 
y : Jx^b^n-mifizmmhmz. wmmzn 
mmmt. x^-ryhi^-t&zt^x^i^m 
immaxx/^ffmmum^m^-t&^tx'^h. & 

crmmz^v *fr<m& v y yvx? tm2 vmtmrt- 
^*)v<mmvyyi;x9tzffim-hmz. ^mn<r> 
m^mzimL. xj^-r-yh^Li-^^t^x^ 
&T?f-<y'-?h»v7XTi»jm&tsxv : zii£m^ 

[0008] 

p-fflgjtt. v-x- vu4ym&x.v+* 
*>\^mt%h%m&i'V?ymm : &tiLL. 
v ^ymmi-izy-vimi&zjtLxy-himzBis. 
tizm it5ivm2 (nmmtf-* *>i>crmm vyyvx 
ffr^&tmftgmx&ix. m<nmmtf-v*)v 
mmvyy^x^y-vimmt. v-x - hw>t 
ymmzwmth x o izwmtmnmi.timw& 
oy-vimwfrhti:*) . m2<7)mmmi-v*tumm 
Yyy : Jx9a>y-yimms.. m\mmgtf-v*)v 
mm v y yisxft nummmmryf- vtmm* 
^2ai^m^^<mmvyy : Jx 

v-x ■ v w ymm±izt5v&&*< t t,-ai^i^s 
iKzk&mt-rz. 

[ooo9] ^(Dm^izxtm. &2<mmH-**)u 
<mm h y yitxfv)?- vmmnmmfeo a 
t i>m±m<?>v-x ■ h-p>f ymnj,za»h^ 

mf&hyyisxfo&ttifk^vzymmzv-x- v 



(4 

5 

mxztizff. m&tix^z^mffiitny-Yim 

x?iz^ t&i <mmM^ *>umm Y^y^xfcov 
-x- yuj ym®iz^i$ixm2<nmwm<?)*iim 
*mx% ttub. wk. m i <v*imcoi&Mtfm 2 10 

0^&<03~5tegjgrCS>ofc<7)£ 2®m£& 1 CO 

immnmMZimLx t m 1 */kos 

<)m±-ti. m$m2§m<vmmimi*. mmi 
smmmmmiza^x. y-Ytmmff. 

3 ymmi.izMtfLLtimiLi'VzyfmbfrbKz 

[00 11] ZcoXoiz. y-hWrnizmfcisVay 

mmt m& u =* ^ssi&d««$£jsus .r 1 1 £ 0 . 
^^uny»jgtigifl:^y3^)S«^i. 5fg«ii 

■cfc**awt*t\ y~bmsmmcom3^i 
<. mi&h7yi;x?<D*ym8Liz j 3-i&&m { 'j?%< 

1 0 0 1 2 ] mm3im<vmmim^ mm 1 e 30 
mmmmiw,zt$ux. y-Ymmt. m&isv 
^ymwLkizBtiLLtiMfci'Vzymmk. z<m^ 
v?yfmhizBi&LtiMtt.?y?>m&kfrt>%z>z 
ktmLki-z. zwxotz. y-hwmizmit^j 
^ymmkm:? y?im&nmmm^z k tzx 
&fa?y?>mmw&.i'V^ymwi<?>5--'f>fe<?> 
wm&tti. y-Ytm^mit^v^ymm^m 
rnrcb &®&tztt<x . y- Ymmgmnm&'y* 
<. mmhyyi;x?<7>*yw&iz J fi&&Wff'J>%< 

40 

[0013] m$mw&<r)*mwgm\i. mm2U 
mcvtmmmizti^x. mit^j^ymmommtfs 

OnmJiLtl 5 0nmiaTT'fe5^:J«tW. Z 

tiizx*). m2com^.nypmmxizxti&mmTM 
ymxwm v-xmz ^wmmmxmm^ y-x 
mkimtx. i^3mmttz>zktf*imk%&. 
[0014] mm5sm<7)¥mimm\i. m*m3m 

0nm&±10 0 nmaTX't>?>c\ki:miki-h. Z 

ttiz x 0 . m 2 eommmco^m&xiz x i&mss^m 50 
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^mxmmco v-xm^wm^mmMW) y-x 
Akmix. ismsm&zkimmktch. 
[0015] mmem.<vmmmt. mm2 , 
3, A±tz\i5mL<?>¥mmm.izi5^x. mt^)^ 
ynmpmrntt 3 0 n mULt 1 0 0 n m ixrx~$> h z k 
ZWRk^Z . ztuzx 0 . mv^ u 3 

^sm&xizx zim^tm&AMm y-xmm 
mpfmsmmm^Y-xmktmix. ism. 

[0016] mm 7 imcv^mmcmmmi. 
m-g&juz. v-x ■ Yi"(ymm&xv+v*)vm. 
mk^hm^vaymmm^.1. m^v^y 
mm.izy~ Ytmrnzittxy- Ym&ZB&uzm 
1 a xx/m 2commM.i-v*-)u?m&Y =yy vx?frt> 
%h^tomw<mm}5mx'h'>x. mn$xvm2<7> 

i^ft^^ih^yy^^WBy'J aym 

mzwmhxoiz. mmtnmLizzmmmny 
-Ytmmt&mzxmk. y-YtmsgLtzy-b 
wmmtzx *)Wt?&imk . m 1 commm?*^ 
<mm y ? yvxtny- hwmzy- Ymmtmfri 

'■W-yBULLi&t* ^vmWMri-v^vemWkYy 

y=jx?m&±.i±y- Ywmntzx oastuM*© 
x.mi (omsmco^miirmx Lxm 1 nmmmi-* 
*>wmm y y yvxjnzte&i/ y 3 ymmtzv-x 

■ Yvjymkzmm-hiMk. m2cnm^^^ 
>v<rmmY 7yi?x9<7)y-Ynm*y-Ymmmtp' 
hw-ymtiLL. t>^m2<nmmii- j r*fr<mmY 
? yitxfcoy- hfflmmmffimo 0 1 1> 
mimnv-x- HU-fy«s±Ktj»ti.^<tt>- 
&$m;Liz®iz. mKomm^^v-comiYyy 
isxfcoy-Ytmmav-x- Yvty&m^zm 
umizxvwmLtivm?. m2(rmmm<r>wmt:&. 
a txm2 wm.'m.i-v *>umm y 5 yvx?<r&& 

&frV^yWmzv-x- FMyiwaBftfsra 

ktistsZkiW&k-th. 

[ooi7] zcrmmimizxtig. ^nmrntf-* 
*)v<mm y 7 y i Jx?<r)%m*i' v 3 ymmtv-x 

■ Y\s4yffl$&mfo^hizMz&2<mwm*wfa 
z&x-thVk. m2comm^^v<owmY7y^x 
fcoy-Ymmomw&oo t hm±m^ 
v-x ■ Fi^f ymmL£t5»&'j?%<ki>-^£mi 
LTv^3t». znmi&ftTnv-x ■ Yujymm 
(o^&mm^^k^hXoizmx^ti. zff)k$. 
mi<^^M^^)v<mmY7y=Jx^nv-x- y 
va ym&z\>m2<m^r^tmmx£h.htf. 
mmrwt£\^mw&<r>y-Ywm*m. lt^as 

^3->r*)V<7ffflgkY7y i Jx9<r)y-x- Yi^iyft. 

mzmxz tim2 nmfm.cv*m>iffizx'Z h-tz 



(5 

7 

£ffi$£ LX 1 OgSS^ *;UD»|g h y y i/X? 

[00183 mm&mi.mmfmm.<nmmmt. 

l fc J:tf$2aV«£f--t-*sPafflRh yyvxffrt, 

%h^wmmwmmx-fo^x. mit5xvm2<r> 

h^yy'x^ K&tS&i' U 3 ^ 
K^ffiSf-l-iat:, ll^#£«JfLfc£Jf Stitch 

xvm2 cnmrnm^ ^umwk v yyi?x?<ny- v 
mm&m-hiMt. y-vmrn^Ltdk, &2 
nmrnrv *)v<nm v y >i;x?mmi*imm> 

wik<r>o t i>m±mv>v-x ■ yv4 ymmt 

^^(mmvyvvxtny-ymmtv-x ■ 

<mnm.<r?mfa £&altij52 amnm-^ *)v<m 
mhyyvxfco&g&i'Vzymmizv-x- kn 
ymm*jmt&Tmtzist3zti:mmt'r&. 30 
[ooi9] zammtztna* rnm.iw&<m 

[0020] mzmi osme)¥m#mw<7>mmmi 
a. mm7ztdt8m^co^mm<mMijmiz}5 

^X. y-MBWIi. Ztg&i'VzyBWUL.lZ&jSLL 40 

it&fc?y?>mmkfri>%&ztS:imbi-&. m 
xmi \ w&<ry7? s r47ivv«>?xT\'4wm*. 

fc. vM; -y^xru>f^ta!rrs^EffliK»iii?si3j: 

7XTM£8tt'fc-?t:, ^!&BJ:tfT-^)B»lll 
V^kSr^Sk-ri). 

[0021] c:<oj:dt. liSJaiiB^co^^as- 50 
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mi lsm<7)T77-j7~?hO-/?XTl"(mS.t. 2* 

fomit<7)fflzm l zimLfzzt£mti-&. 
[0022] dcoi^t. wmmi iwrnrvy-izr 
~?hVv?x7]s4mfc£m^hzt££*). m&m; 

[00233 

wc, mi-mstm^xwm-h. OToms 

vm, n+^*)vzm2<m'mki-**>vtLxwffi- 

[00243 m\<r>$m<mmm\\±z<rm&m 
1 em&nmmizm&^mkwmmmz^-fi. 

fflSMmT$>&. t-f. HI (a) iZtftXoiZ, fiy 

xmmcomm&fa 1 1 ±tz^mA^ v 3 ywm 1 3 
^m«. zco$m&zsvnymmi3\t. r^xv 

C VDSfCKS 5 0 n m<?m&>gis U 3 

4 5 0-C. 9 0^«0|^itiD)S4'O7K*SS^ 
fi«L^^>. *.*^V-*fXi:mtLX?m-1&& 

fc&mm-h. *.*i'~?v—*f<rmmtLx\*m:s 

0 8nm<7)XeC 1 X^S^U— if X*;^— 
S&JK3 5 0mJ/cm2 iZXm&fcZft^tz. 

V ly&m 1 3 ^ffih yy-JxfffmmzM 
xt. T5XvcvDffi£jfivvtitfl:i''j3yj$]g|i4 

a ^ 1 0 0 nmML. ^<n±izWt^) 3 >«JS 1 4 
b & 1 0 0 n mK^^T'^JtS U 2«^JSS:«« L 

MfeSK 1 4 s-^bw-s . vmm 1 4 

^<0±iZA I -9.5ZZ r<oy-b«ffi*r^l 5 £ 

MU P^*;i^Kh7y^*x^fflilo>-'-h«ffii 
5ASrJllI«J&tl). d<7)k#. nft*;h1Ih7y 

[00253 ^cOft. p *>l-mm h 5 V VX9<7i7 
-bBffil SA^-VX^kLT^^* (B) 
A-TS. ^y»i**^f?*9 5%£OB 2 He if 

X$77X-?jmLXJ*yZ±f8.l. £!$Ll,tz4*y 

vmmftmMZ'if ozt%<mm txmuz&x lx 

aA^fH4Jna«£E7 0kV. aA*2xi0'5 
ion/cm* T*>&. Clilt.J:'?. nf-v^;l^|gh7 
yy'x^lSliy-hmffitrfil 5lzxffl£ZtiX\.^t: 
pf-^^i^Kb^v^x^fflltco^^S^^y 

[00261^01 (b)tC^-iat. nf-^^ 

/^lib^yxx^fflitls^T. y-h«ffii5B^an 

i^l, ±m<7)y-hi&mi4X'2>&m{t^)3y 

SJ114bSr. y-h^ffil 5B^jfflfc:#^2^m-f 



(6 

9 

•r*tmm h vyi/XtoM.fcy y 3 >M& 1 4 b 

*>e>mjkmiwmK7 0kv, seamixio 15 

ion/cm* T'&O. 9 5%«0PH 3 

mmmzfto z t%< Mmtxmnz^ALx^ 

10 

[0027] iflfciO. fiMt5/U3yJiR14b*qB 

&t&mm<ozm£t,i' y 3 yssss 1 3 -m. *r 
oBfl: mw 1 4 b a xxmt : s y 3 >mm 1 4 

a<0*JHg£iILT&A3tll>*:#>. WRKttffft^U 
3 >ff R 1 4 btfBfcfeSftT »SMF«>£tt ASs U 3 
>«R 1 3 tfUcifCT 2«l2Lt/hS < * 0 . -So^tt 

iBjiiA^J; 0 . LDD(LightlH)oped-Brain) mkttc 

iy^msmmmxmm 1 3 b fcisaKraiiftAfli 

«tl3c fc#»£T£6. &i>. 1 3 a»±^Bj*n£A 
$^TV^V^S^'J3y^Kl3A^^^^ 20 

[0028] £4 *y£&Att, &ALtz*mW&& 
ftJWtffW *«H. 01 (c) (c^-r.tafc. Ktt 
S/U3y*»6«r*J«ailMUI18t«WW-6. 

&18£»j£&. pf-A>*/PfcJ:tfn^*;UO&&h 
yyitxfw-x- YV4vm®±),zay99V*- 
AHtHQU A 1 frt>%&V-X • KM yffiSIl 9£ 

[0029] znmmmizxtuf. n^^mmh 

^yitxyw-x ■ fm ywmz\mA*y<r>Mfi 30 

y : Jx?X'ii. «H aryttafl^U a^iMtl 4 b tig 
fti^J 3>*R1 4 a«2l*»fe**y-MfiiW 1 4 

£sltv-x- vujymtiHz&AZti&zttz* 

!BjaA««! 1 3 b t «fftc& 0 . «*WC* Lfc#3fefc 
ttge&ASft* MUSS 2 HfJELLftMW* i fc **"C* 40 

<03~5fggJg^T£ofc<9K*tU tf^SM***) 
i£A*£SH * yco&Afta 2«®Kt=jftJ>'«*4 Z t 
mmt%*) . *^Oi£AiBflS£#;6 0%gifiS 

[0030] *fc. y- hfettR 1 4 #£JMBIT*& 
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1 0 

■Mfc^ y 3 y&jgi 1 4 a t m& y 3 yssigi 1 a h t ? 

HWEU Wt^y3>W114a«)IW*3 0ninja± 
lOOnmfclTfcU 3^7flHb^y3y|iRl4b^>R 

ff5-3 0nmia±15 0nm]JlTfc'r?.«ItfcJ:'3. ft 

igj^#i&&Aii«{ 1 3 b <r> v~xmzmwg*mm 
xmm 3 coK-xafcitiKLT isimmt&z 

ttfX'Z. -^mWtX^Zi.*) . LDD(LightljH) 
oped-Drain) fiBgS-Ha-rSifc^'T^S. 
[0 031] Mfl:vy3ySISl4b<7)ftbO 
fc » WSm 2 0 n mJSLh 1 0 0 n mtXTffmttf 

mm^xmmizixh. -mco^wmxtzx'). l 
d Dtmtmftt h z fc *«T'# & . 
c^2conteco»ffi] 0 2 <7)^com 2 crmmm 

[0032] t-r. 02 (a) tz*-?ioiz. 
m i±(c*is*^y 3>«ri 3^®ji«-s„ 

>-y3V3K13«±. r7X-?CVDStTKW5 0n 
m^fifyiJnylMML, 4 5 0X:. 9 0^-W 

-^S4 0 0mJ/cm2 {7)X^>"7U-if3t&liltU 

t^u • &&itz-£M&r h . y 3 >mt 1 3 
mwkY?yi?x?mmzmi.L. 7?x~? 

C V DJStfflV^TWt^ y 3 1 4 a £ 9 0 n mB 

rtU -eo±fcig^y^i^:jgi4c$-5 0nm«Ml 

htesie 1 4 ^rn-ts . m*y*ivfm 1 

4 c (iKlGftX/t v 9 y y^fcT. 9V9H,9—Vv 
YZTA-lytWmnm&ifxizi. *)x/* y?-fZZk 
tzi*)m&LX»&. 2«W^IWiLfcy-MMW 

[0033]*^. pf-**>mmh?yi;x?coy 

-hmmi SASrVX^fcLT*^ (B) -r 
A^. *^#>f Jj-yf4*«S«?*9 5%«0B2 H 6 if 
x£73X-?-ftMLX4*y£'kf&.L. 4*Lfc-f3!-y 
^i^SiXSSrff 9 i fc «r < M LxmSL tSEA LT 
i^fi. aEA^m±MS«E7 0kV. &AM2X10 15 
ion/cm 2 iixtci: 0 . n^^mmhy 

pf-^^/l^^h^y^x^ffltco^^-f^y 

[0034] <^(C. 02 (b) tZifitioiZ. n^* 
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UfcBU JJW)y-MMMI14T**iWk^>'^ 
^IS14cS:. y-h«S15BfcH--»ttJ=liDrt- 
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km >me>mm#»*:t%&i:d zimnEizx 

V, &Aftlxl0 15 ion/cm* T'&»K*fg*S?$ 
9 5%03PH 3 i>Jx*:7yX~?5mLX4*V*$Lf8L 

[ 0 0 3 5 ] *H *>£&A&. &Alt5m®<0%& 
*<0&. 02 (c) K5rr«ko£. IHE 
y*^^S«^SMi|g 1 8 Sr 4 0 0 n mjgj£-f 
6. Jll§*gliIgl8£7Bjft«L P*+*;W3J:tfn*-* 

yffi& 1 9 LT C MO Sfl|j£o¥gftgg#SSl£ 

[0036] zcowmxmtz xtuf . g i consfc^® 

mhy>>?xfx'i*. ®4*y\smt9y9>mm4 

ctmfcisvayfm\4a<n2mfrt>*£h'¥-vim 

£2ifrJ^L®^&c:fcfr*T-s&. p^-+* 

^^y^aA»*««i>f^yoaA«<o3~5fggj^ 

<o&AA<o2&w£izm&z-£&ztw*imt%'o. * 
•>^^y»aAWfS^6o%»jjire§. iBsisw 

[0 0 3 7] ifc. mo&ttQffiMR. *-M» 

Ri43e^nnrcjbi^A. vyK-ivmizm-hK 
a, y- htmm i 4 * . as i <9£MK>«KTiiiM£' 

U 3 V^IS 1 4 a fc W& 'J 3 VSIS 1 4 b O 2 Jf fiSit 

^llSfc U fll 2 crm&njmX'imfcis 0 a 

1 4 afc»fc*y**«Rl 4 ca2MBa0flUMU: 

^4 C t **T S » Jj- yCDaAKf IZ . n f-^ 
b7>^x^ffl|^-Me«JS<o^Bod^^< fci 
gjjf?>y-x- HM>««±fctJJt*il«Sr<kfc- 

[0038] jjmi&*xm20m*nMrc 
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m®i5xwiLtzmx'*vm4*yz&\i. z 

<WtX-Y- hmm 1 5 B fcflOUW 4 i 3 Lfcrt*. 

mffil5B£jgj£LT*ii*. l^'Xh^^fS 
4fcft»6&& vx?tnf-f *;HI§! h 7 y Vx fmcofr 

xvmj *y#&AZtvz^J:oizimi. zv&t* 
[0039] tti. h^\&£v&2<rm&mmx' 

)vt u &zm i <^^s<7vf^, n-f* i 

WmVyyVXfW-X- HHyiBlfcJtXU * 
pf-^*;^Kh7yv*x^oy-ht6g|g<o± 

[0040] 4fc, msLtLx. mxwm<nmt& 
mzm^h z 1 2r m&t ttanh-ct, o . jes^^b 

xi>£\,\ 

30 [004 1] *fc s nf-A-^PS^h^y^X^ttt. 

a. iiom<MU)*T?*:7'?tLxm<i><r>%t>imx' 

CS3cOHifi<^®D 03«^<7)%HB<om3c^lMOJg 

40 

[0042] 04{i03tC*L£IS3SmJ: 

SBO0!IHgj£Hco-{f!|-C&'), 04 (a) <i-f-coio 
iO^^tol^T^l^ 04 ( b ) «;£ft£^LTU 
4. H4 (a) t^Tiofc. lH^^EStnfcitX 

T-mnizmm^ntzwmhyy^x^s iipa>m& 

ie*%«$it»MiS§ii*. m&m&Cs ti, 17U 
50 #>. »ft»*CLcfclfeW(=JB«8fiTV^. 04 (b) 
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fciiVvc. 3 4*>*04 (a) c^uti wobo. M 

[38&3 3«g&$*rUv&. &mm32. 33J2C 
M o s mm**?-** $/7 h V : JX v y r Willis 

[OO43]03(a), (b), (c)fct«t4«l 
* WS16I1ISS3 2,33 Srffi&fc-tS® 

T'fc l 3.03(a), (b), ( c ) iZtm&Ztl?tl 

<7)^mim4 ^comm 3 4 &ffiKrrs»K h 5 > vx 9 

f.i3( a ) zjotti^ mtm&i 1±£3M£ 
u 3 >hr 1 3 «bsw4 . ^tsa^ u 3 >nm 1 

3«. T7X-7CVDatTffiS5 0nmtf^^S>-'J 
3>«*»SU 4 5 OX:, 9O$03MmzX 1 )K 
4 , 0*Si§tg£ffi$£LJttf)^ X^^f— ««4 0 0m 
J/c m* <0X^^V-if3t$-ag»UT^» • IS^t 

•CiHt^'J3y3lgl4a2r9 0nm^U. <£<9±fc 
l^*y*>WWI14c*5<>nmJMlU y-MG* 

is 1 4 1 . eft? y 9>vtm 1 4 c (isiettx 

WBW>8&#x£.Sl QMv lz£ OMf&LX 
v^5. 2«lii*«JIU:y-bieH«14t«ttt, 

LT*»>*(B) 4:*y£&A-$-6. ;WS>r *>•»£*; 
70kV, &AM2X10 15 ion/cm 2 "CftS. .1*1. 

[0044] <xt. @3 (b) tw^-idt. saw 

y-h«Bl 5B, ISCMllJSWLfcft, ±1 
MGRK 1 4 T**IHfc* ^MM 1 4 c 

tKWfcl$£LT03 (b) fc^Lfc^taCLVf-S. "T 

Wfc* y 1 4 c »±y- hmffi 1 5 B t |3Mgtt 

? 1 4 c ay- 1 5 ci#Mi£&« 2 
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[0045] o?fc, nf-r b 5 WX99y/ 

-x ■ f w ymmzmtfL-tztztb. m ( p > 

5/ U a VWR 1 3 3r£ J: 3 ^AOK 

OkV, SAAlxl 0 15 ion/cm* Ti>9. 

10 BL,T*Kfc&Al/0*4. 

[0046] ztuzx*). mti®8&&(?>ni-v*/mm 

IH4c^'- l 5 ccoiifflfcr^ILT*) 0 . K 
ft* y ^y«W 1 4 c ia^tSS^FO^feS^ y 3 

>mt 1 3 -cii. «k y ?mwi 1 4 c & 

iMRfc^y 3MW 1 4 ao»sig^aLTaA$ii 
a*#>, «se«BKt^y^^isi4c*^§iir 
v^*««ro*Bas/ u 3 van 1 3+tit^-c 2«£i 

20 < * 0 , -K^WFWftaEX fc i Ox LDD (Light 
ly-Doped-Drain) mm^hi?&mj£?m»mM® 1 

3 b h^?s^^?^£A««{ 1 3 c fcawefc-rs . mm 

3P«^-7«dl<7)/h$^LDD-TFTfc^S„ ^t>. 1 
3 a»i^«!fe*JaEA§iiT>r^^|g H H B ^'J 3>WR1 

imhjysfxfw-x- fw vftKettttTOM 

>mm 1 4 c t iKt^ 'J 3y^t|g 1 4 a«>2 JIO?- h 
^igMl4 MLTfl-f *>T&»y-X • y«A(= 
aASnSitt=5:0. «-f^y^P^*;l^EKh7 

•c*L^#atifc^2«fja±{^iprigfc^a. 
icffijKUTit^as^r ^-yoaA**^-f ^-ycoaEASco 3 

40 igfc^ro. ^m^^yco&xmm^eoxwmv 

[ 0 0 4 7 ] M4 *yimM. SEAL^tt^att 
-to>tt % H3 ( c ) fcwrtJ: 1Mb 
>**&&*JllflKKIiR 1 8 & 4 0 0 n m»|f»- 

4. «©fegig 1 8 mm., mwmm^ixmm 
GXmhjyifxfnv—x- KW>iWUifc3^ 

50 Sffi2 2 £ I TO ( >f yy->AxX^yK ) SRfi: J: 
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mfc-tz. m7im&2 2$mm&. a i 

x ■ k m vffita 1 9 m&L i . ma:^ y n yisisa^ 

$r&ft^ftlSIg2 3££ffifc$|£t.&. flfcS85*iJi2 3 
££fflt::»j£». H*SGi2 2±*>#SI6*i|g2 3 SrSS 

[0048] Zco£oizLX5ES$.LttT?r-j7-?hV 

y 7xTujmL*m\.vzm£k$&3m<?)mffim£ 05 
zti&Mm&nza. ttfowm&mL4i±.iz#7- io 

7 4 )V9MA A 15 it/77 y ? V h U «y ? X4 3 

U >y ?X4 3±fc I TO!Ut*>&%SftjMS4 5tW 

[0049] -r«o m^mmi.z j:*uf . sg 1 *> j:tfiS2 

<0§«ifitf>*ffii|5M§L CMOSWfcflHflRl*?^;*** 20 
»Ki-S^f*fill«£feA«fra&M«T > #. T?t-4 7"?Y 

[00 50] 

^^£^^&fc*£lg2£0g^<9^!fe£ 

ax-rse. S2to^^f-^^<^)gh7y^x^ 
vwm<r>%m®m.<o o t *>*±*<oy 30 

lcm'm.i-vlfWMmhyyi'XfCDV-X- 

4 ym®tzi>m2cmm.e>JFmw&AZti&tf. & 
hiz»>. aAMa^SK&s. znxoiz. momm 

*A*SML Vy>i?X9<r>*/—X- F W >m& 
lz^2tiim2cmWm<r>*mi$:tmZ'Z&tzib. 

m 1 «**Hiw>a=ajt* . m 2 ^^^axa 40 

<7>3~5fgg&£^T'&oit<0fcl*tU 2fgggfci£« 
LT *>35 1 <A#BM^ h 5 V^'X^O^tt 

« LT^fe^A^S^JSJi U . x;l,-T 7 h £ |6]± 

[ 0 0 5 1 ] y-htmmmmmx'hhtz 
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[05] ^<7>||BH<7)^3iO||SI^<BfctJttS?Sfi^ 
HS<oBfH0TS>S. 
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[flP^^UHB] 

11 ^emm. 

13 ^e^ynyaw 

13a 

13b wm^iHi 

13c XWKTOHK&JHI 

14 

14a Hfl^yayilil 

14b Mfcvyayifjl 

i4c rn.tt.9y 9 >mm 

15 ^bSWffl 

1 5A, 1 5B, 1 5C y-YW& 

is msngiiiiR 

19 v-x- vujymg: 

2 2 ^^Bfii 
23 

31 ^Jg^yvx* 

3 2 ^iE«E«)lsIK 

33 T—?mm®& 

34 B* 

4 1 M|SHB5^3l£tt«« 

42 mm. 

4 3 -7=7«t9-?YVt9X 

4 5 ftillgffi 
4 6 ffi|6|§i 
47 ^ 
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imv&m ms. 1 1 uctus^ y n >?m 1 3 *■ 
jgj£U:SL Kfl:^ y 3 vmm 14 a fc gfl^ y 3 y?£ 

FTMI4^-bWBffil5"««t4. P^^l-T 
FT^*^>f^-^S:aEA^-S 0 nft*;HFTIt 

K 1 4 -CftSSHt^ 'J 3 >i»jg 1 4 b *S*HWc|fe£l 
fctt. B-fjj-^&A-tS. P***7l/T FT 

Ttt. 2JW»4>5Sr4y-MftWH14*31L-C«M5r>' 
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H0 1L 29/786 
21/336 
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rnm^ik^ y 3 yfmhtzy- htmw&ft tx y- 

ffigm i <^ssf-^ *;kosk f 7 y : sx f <r>y- v 
nmmt. v-x- vv4yffl&L*mstz>±o\,zm 

tanisti. mffiipymm.+v^urimmvyyiSA 

I23S2 egmm+v *jv?mm y y yvx?<ryf- h» 
mtvzmimo o t %>m±mw-x • yu 

A >HWUifcUJ»t*^*< fc *>-»tlfc*tfci fc 
im%2 3 y- MgHlili. m& v U 3 yi£§|_t 
±fc»*LfcWb v 'J 3 yjSISk A> £ i fc 2r^at 

t-sis^s i i^co^w^ia. 
tzm&Ltimiti'Vzymmt. zamitisviymm. 

[f»£ja4 ] mo? y 3 ywmwm-ifs o n mjyji 

1 5 O nmjaTT*J>SClk2:!|tSt-ri.il*«2£»CO 

1 0 0 n mJilTTA &<rfc ^^Stt S H«3H3 fE&O 

[IS*«6 3 ig-fb^U 3^M<0jSff*<3 0 n mtlt 
l00nm)?XT-ChhZt*W&t~rhmc%2, 3, 

imxw } m-mi±tz. y-x • km ymm 
mim&i' y 3 v&i&tfcy- M&»jg£:fr lt y- 

MS^LtS 1 t5iiV&2<rym3t1-^*)V<m 

mhyy=jx^i)^^^a^<mmjm-ch^ 

mm l i&mm&(nm& ! - YummmfctzTM 

msm \m^.^^v<mmvyy : Jx9<ny-v 
mmzmiy-vnmt®frt>>v-ymi$.Lti®:. m 
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?y^^o#tsa^y3>mR(cv>-x- kmVui 

mia^ 2 <a^ss^ h 5 y'Jx?<?>y- y 
n&*wig.y-bnmtf\frt>w-yBf&L. trom 
m^2<mm^h^ ^v-tmm y y y s-'x? coy- Mfc 

Em 1 ^mMf-r h 9 «oy- Mfe 

10 SL^*aST-, ^2<0«^^tt!Hj^aEALTH5iEm 

2 cogtes^ *yuco^|g h 5 y v*x ^ ouiss^ y a 

miy-vim®±izmgMt itiXvm2(ommM^ 
*fwmm b 7 yi?x ?<r>y- vwm: mscthiM 

iDSSL. SB 1 ^mS^&foSr&ALT 

isvaym®izv-x- Y^ymmmm-hxm 

^*>ur>mwkY7yi?x?<ny~vimmtv-x ■ 
^2<nmmM<n^miiim^Lxm^2(nm^fs-^ 

40 h 5 yi?x 9<r>%&&rs 0 3 vfURcV-x 

[^^9 1 y- Menage ^*£ H B a ^y 3 y^is± 
t»j£Lfci^h^y3^igt. zmfc* v^ym® 
±m&it:m.tt.i'V3yfmtfrt>%&zt zmit 

immi o] y-Mfegiii±. ^is^y3>-^)g 

IS±H^J« Lfe»^^ V^yl^EM t *^=5:S d fc tr^S 

50 t-ri,ii^«7^^i8iB«^#{*iia^s!3g*a. 
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v y -/ ?xrw fc . h u -y ?xrw fcffilirr 
s 7? f y >y ? xr w a«. 

[0001] 
[0002] 

[fi»Oftffi] H6fcm#<0^ttgB<om£r££* 
-flgKEH-C&S. ££0^#§6SttP^*/M»K 

[00 0 3] t-f. M6 (a) fcJjrtidfc. 

m&^v^ymmi 3£»j£u nmv^y^x^ 
- vwm 1 4 zBf&u *<r>±jzy- 1 5 

t-?x?tix*vm (b) 4*>*&x-th. 

«aA^miJna[«E6 0kV, &AM5X10 15 ion 
/cm' Ti>l>. -Titti 1 ?. P+V^A&mVJyi? 

x?<r>v-x ■ k w ymmzeo^^m^ 

[00 04] ifcfc. me (b) IZ&tXoiZ^ n^-V* 

;i&k h 7 > : Jx?m?>y- hm& 1 5 b znanm 

U ® (P) 4 *y£SEA-r&„ ^3T>oaA*Wi 
Jnatt£E80kV, &AM1X10 15 ion/cm 2 T* 

^M^KF^y^x^cov-x • fw yistswi*'? 

*<B.fct&ztiz£'). p+**mmv7>i'x9 

<np^\*)\&fcm&\,z%h. 
[ 0 0 0 5 ] £H *>c7)i£7JL asALfc*ttfttf)?Stt 
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«S£?tV\ 06 (c ) fcjj?*J:5fc. Mit 

v 'J r? y*^=5r&fliaieii$S 1 8 £jgj£i-|> . JBI3&g*i 
Jgl8£JBj£&. P^^fcit^n^*;K^KF 

yyiSXfW-X- vujyffiOLkizayffh*- 
[00063 

ti. p (SUflSWfflf"***) OMR I* 9* 

10 itxf<D*vm4*> (mi<?mwmco^m®>) z&x 
(m2cry& , mcr>^m» tf$>mz&xzti&fi:#>. m 
wm3^5fe&mmAL%irtiti%t>-F. mi (mm. 
[0007] zrtmxosmi. 

v*)\,crMmh7y : sxfk$&m-zmiz. ^msn 

30 [0008] 

ma. m-~mx±iz^ v-x- vvjywm&zvi-* 

*;l«fc£4»8aS'y3>«£#*U 

m&h7y : sx?v>y-himmt. v-x- yv4 

40 Yyyi?x9<?>y-\-immi.. m\<mnm.i-\^ 
(mmhyy^x^t^m^mmmcoy-Yimm- 
to. ^(om^ff-v^i-emmhyyisx 
fny-vwm^wtimno t i>m±mcr> 

[0009] ^^tftfitc iixJf. St203«^f-r^ 

mis h 7 yi?x*ny- bimm0frnm&>?*>9- 

50 <D5?& h 5 y ^ ^<o^*gfi^ y 3 y^istc: v-x • h 
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A-t&fe. B±m^y- btmmmzmii-Tnv -x 

9a>v-x - y fgtst i as 2 crmWMco^Wfatf 
&xzti&ti t . mzztcx^z^mmmny-bim 

X d t: . IB 1 co^m^^-r \~vWX9W 

-x- Y\s4y&mzwj*iih&2<nmw£<ttmt 

cO^MJjtf) 3-5 fgSJTC* o^$r2 fggg£& 1 <9 
%khyV ; JX9<r)im£Wk~Q*h. LtzW^X. ffl 

u xjis-rvhtfat-thzttfTZZ. 

1 0 0 1 0 ] MfttiK££«8jIK-rS i i: 

tckO. ey*wi^fc^Sv-xy#itt*U #® 

9#i6Ltts. fs^2iafuo¥g{*ssBtt. it#ai 

'J 3 Vjtl&JifcJBjfcLfcSHfci' 'J n y»&fc , ZOMfo 
yjIffilLKTBJS; tfcSfci' 'J 3 y tl§ifc =3:6 

[ooii] znxdiz^ y-hi&miM.i'V^y 

y 3 y^miin^ y 3 yfiigotf 1 . 5te<o^ 
m*£*u y-b^mum^v^ywm^mmm 

<. mWkVyyi?x9<v*ymffl.z5-t&Wgm?%< 
=5:5. 

[0012] I9^3IB«0^#«^B«, 115 

mcvm#$m.£&^x. y-bt&mit. mfk^j 
aymwLhizm^ttimit^'j^ynmt. Z9mv& 
y 3ymwLk£.mf8.itd&tt.?y?>mmtfrt>%hz 
tzwRb-rz. i^iat, y-MHURciwfcS'y 

nMyffrmmmfci'V^ymm&s^sfen 
§w***ru y- htmmtfim&v 3 ynm>tm 
mxbhig&izit^x. y~himw&m<vm$i)' : 'y% 
<. mmY7yi?x?<n*y^tttzwmM-*i:< 

[0013] m%m4sm<r)¥mi¥3imii. mm 2m 
m<vtm#mizii\^x . m& y 3 ymmmr> 3 

OnmJJLhl 5 0nmiaT-r-J>S-fc&!Rfafc-rS. i 

fit* 9. ^2<o^sa<7)^flsaAtJ:SiSSS^M 
tiaA^W K-Xi £««KTOH&Ai!lttt> H -X 

[0014] nsg 5ias<o3Mg#§£B{±. h£jb 3iE 

K^^f^SKfev^t; S?ft?y>;i^J&9Pita<2 
OnmJSLhlOOnmBlTt'ASitSr^ak-tl.. <I 
fit J: 9. ^2^^<0^««jaAtJ:l»lSffiS^« 
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ymffl&o b-xammpfwmxmm v-x 
[0015] mm 6 mmo^mfcmmt. wm2 , 

3. 44^«5lBa^4^«^Stfcv^T. Wfci'Vn 
yWWmim^ 0 n mliUh l 0 0 n m£lTC&6 £ fc 

i^y^iimwibcomm^yxizx 93I2cd»ssco 

m^fo&AWO F -Xfi fcitKLT. 1~3*H£ 

10 mthztipx^i>. 

[0016] m&7mtvmzit^mmwi. 

^-fflg-hfc. y-x- FWy«J£fcJ:tf?-**/i/FS 
«t=5rl»^«Savy3ygiS^)SL, ^»SSvy3y 

1 & zvm 2 <mmmf-^r iwmm hyy ; jx^p> 
%&*mft$mcr>®&m:X't>^x. mt$£vm2<?> 
m^** *>\s<mm v^yvx 3 ym 

jssraa-r 1 xoiz. wmmtmm t^mmm^y 
-htmmBfSfr&xmb. y-hn&m±.zy-h 
20 wmmzxvwmt&jMt. mi^amtf-Y^ 
cmm \- =7 yi;x9<T>y- hmwm&t> 
w-yBfcLtz®.. ^(nmmrf-v^vmmv? 
yzsxfmsLtity- hwmmtz* osaL^® 
mcmmi^timizm.Lxmnmvmi-v 

frumm h 7 y fx toy&s&v y 3 ysist y-x 

cny- vmm: y- Hfiflfi* 1 

y yitx?<?>y- bmm&mtmcoo t *> 
30 *±acoy-x- Hw>fy«sui{ct5»ts^<fct>- 

: sx?(oy-biimmtv-x ■ vuj ywAtt&m 
mmtzwtmLtemx'. &2<v®m<vttmz& 
xtxm2crmmm^^<mmbyy^x^ff>^ 
ik^jaymmzv-x- Fi^>f ymmmm-ixm 

[0017] -nm&JjmiZXtHX. ^2^^^^-r 

*n^30K h 7 y ^ co^i&Fb ^ y 3 y^Kt y -x 
■ vu4 ymmzBm-&fcft£&2rt&^(Q^mi 
40 ^^At-sig, m2cr>mwm^^^mmbyy^x 

v-x ■ Ki^>f y&mizm h'M%< t t>-35^l^i 

^l^^f-A-^K^JSh^y^'x^wy-x- k 
w-f y^ttm2c7)#^^*ifi!ii*«aA^til.* J . 

Vm+ J r*fMrMmbyy : Jxf<7>V-X- Yl/JyM 

50 mzw^zixm2(Dm^co^imzimx'Z&t: 



7 

ft*, m 1 (D7m'tocr,&X&}p% 2 <0^t$!fe>c7) 3 - 
5 tegJgTifc 2fgm^tlS 1 O^M^eEA* 

[0018] n^«8^iw^f^a<^s^a{i. 
Pl-««UiK. y-x- KM>ttWfcJ:tff***;Ml! 
mtz&m&i' u ^ >*km«u y 3 y 

1 1> j #® 2 ana?-* *^aw h 5 y ^ * 

mwi** *)vcomm vvvvx fv&ttaki' y 3 y& 
- yimmiiBfcthTMt . y-M&mhfc® 1 a 

<r>mmrt~* *)v<mm y 5 y^'x^^i^^Ta^** 
^svx^tjotsiu -e^. ® 1 <mwmc?)^ 

^oinsa^yaMiiifcy-x- HMxwtJK 

mmo 0 t i>m±mw-x • y m ymmt 
Yv4vmi}Lzmm&\zwwm.LK.w&?. %2 

[0019] zawmfimtzxtiK. m$m7sem<m 

crm&miz&^x. y-htmmt. ztz&^v^y 
mmtizim l^uhh^ y 3 >m&t . z^rn^ y =» 

[0020] mm. 1 0 E»^t^*^at7)gjt#s 

wc. y-h»»|g<i. ^IS^yay^KJttmL 
fcfigfl^yrjyiflgfc. ^Kfcxyny&RLfcj&K 

£flii ife»cor?^:/vhy ./;?xTwa*j;L 
Pi--a«Uit. S^^f^Sv h y «y w 

tfT-?fflSSt»II]8&fc fclfcltftLTtT?^ 7-? h y >y 
[002 1] <I<0J:dfc. It^JBlfEiiWIttSIS* 
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8 

zktf~ez h. mm 1 2Em^?SEf B ^iiMtt. am 
[0022] iwiat. fft#si xwHnr^tf 

vhy.y?XTW£«£fflv (-JO, 
[0023] 

10 [?£HH<7)!!jfcc7)B3g] ot. z<?>mi<7m]&<mm£^ 
sawn** *vmzmi<rm%m<&mvn, p?-** 

n^^^^2<^M^^fcLTMW- 

[0024] cm<ante^©:iBmi^)^ 

mmmhh. &-r. 01 (a) fc^-iac ^5 
xwmnwmmi 1 1 ±fc^»s^ y 3 y^fis 1 3 

CVD&KTKW5 0 nm^MMt^y3>WR£)0lft 

U 4 5 OX:, go^tf^MPItiOIS+O^SifiSSr 

xdf^W-ifc03tjStLT«»E*3 
0 8nmtf)XeC 1 X^fv-VU— fS:fflV\ X^;l/^- 
^S3 50mJ/cni2 fcTfe&fki&ff-oTt. 
ynMMll3*JEWtt. ^Mh^y^x^cojgtttJn 
XL. T5XvCVDffi2rfflV^TKft;>'yr?y^l4 
a£l OOnmJg^L. -tWitSfty'J 4 
30 bJlOOn mK^T-^tt«L. 2«^lSSra« L 
fc^*-M£Slgl42:»j£-r6. ^Me«R14S» 
-e<0±fcA 1 -9.5ZZ r»t-Hffi»fil 5^ 

jg^t. pf-v^i^ffih^y^x^fflcoy-braii 

[0025] p^-+*;^|gb9yi ; X^<7)y 

-b®ii 5Az-?x?tvx*<>m (b> >f^-y^a 

A^-S. :*yl±**£S?*9 5%C9B 2 He ^ 

40 cos*#Bn:g£ff a -t^< ana vxmuz&ALx 

^S. aEA^m±M«E7 0kV, aX*2xl0 15 
ion/cm^ X'Jbh. ZtUZ£*). n^^UW^Yy 

y=jxmay-Ymmni sizxwmztix^&t: 

[0026] <^fc. 01 (b) C^jcTidC. n^-v^ 
^Mh^y^X^fiJCfc^T. y-hSfiil5B^jD 

imjeL. imw-YmmiAX'bhm&isv^y 

«)S14b$- s ^-'-hm®15B«WffliC«->!?2^m-f 
50 O^<SLT-eWffic0S^S:^*^l». *<0fc. nf- 



9 

-r4fc*>. « (p) 4*>zmct&. z<r>t%. n+ 
■* frvmwk h?> vxfamtt.* y 3 ymm i4btm 

mfim^t^h^o^mmE^x^x-th. z<wm 

3fy<oaA*miMi«E7 0kV, ^Afilxio 15 
ion/cm* *3g?6S?3p9 5%£)PH3 #x£ 

75Xv4HJ?UM*y£-4u£U &&Ltz4*><rM 

4. 

[0 0 2 7] dtl^iO. S^vUny^|Sl4b*«SI 
y n 1 4 b is itflWk^ 'J a VSIS 1 4 

3 >mm 1 4 b jWfcfcSfiT »£«MTF«>£reA»' U 3 
y&18 1 3 + WfCT 2*rfcLt*£ < =0r 0 „ -KWWt 
iBjSEACJ: D. LDD (Lightly-Doped-Drain ) ^i^TS: 

i?*.ffii6i^f «feaEAS« i3b tsms^m^xm 
m 1 3 c t imaix* 4 „ 1 3 a i2^tnM^x 

[ 0 0 2 8 ] *H *y£&A&. ^Lfc^FWHjOiStt 
AsWISItVV 01 (c) fcarfJ:3fc. BHb 

>- y 3 y*^&4 nsgggis 1 8 www* . «isiets 

yyVx*<r>v-x ■ ymOLtlzayf? 
jpfeMClU Alsi»A>Sr*y-x- Kl-"fyI3819£ 
MLTCMOS fflj£cD^f^ia* J ^r & . 
[0029] ^<DSj£fr£fc xtua , n */H£BI h 
jyvxfort—z. ■ yffi&umj 
SEASix4#. pf tWWUh^y^oy-x ■ 
K W ySSWi^S^ykgH ^y^MS^'ftA 

V5£**"Cli, «-f*>-l4fiHt^y3>1iill4bfcK 
fts^y 3 yjfjg 1 4 ae>2Jf y- htelill 1 4 

SSL/CV-X • KM ymmz&AZtl&Zt fc* 

fttiEAffK 1 3 b k QVic^ 0 , tfcfcfl?* Lfc#8cfc 
Jt*. v+v*>vmkVyy : Jx?(OV-X ■ YVAV 

mmiz&Azti&mm&z 2 «ja±«w* £ t 
izMze&oi&vzM ^ynmMtffcJ *y<?)&x& 

03~5fggg^r&ofcc7)t:*tU Jh^SM*^ 

a*Tfg t & 0 . * *y<nm&mz® 6 0 %sm 
4. 

[ 0 0 3 0 ] tt: . 7- vwm 1 4 *t£jnmr&& 

ey*-;l4§H;:^4%fttta*|6]±U SBt#e 

4 9*3MrefoJb"t6£i:j*T*4i:fcfcfc, y-Mfc 
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1 0 

ski 4<nwE%bV£mmh ? yisxfnmm.** 

WzfiLttbZklfiV^h. ifc. y-M&H)Sl4£ 
K-ffcy y rj 1 4 a fc mss y n y^s l 4 b k T* 
**U igfl:^y3^ISl4a<OJiJi[2r3 0nm£Lh 
1 0 0 n mOTk U 'J 3 VfUB 1 4 b e>jR 

5^3 0nmiy±l 5 0nmOTk-t4.lt fciO. ffi 
W&mfo&Xmi 1 3 b O P-Xft*atiMETOHH£ 
ASfcSl 3 cOK-Xgkit«LTl~3ffi®»t4£ 
k -§EWWfi*aXfcJ:0, LDD(LightlH) 
10 oped-Drain ) ffig^USi" 4 i k tfTZ 4 . 

[0031]^rfc. M^y3ySJgl4b(OftbO 
tr, 0 nmULL 1 0 0 n mOT<0SSfl:^ 

d Dtrnzmatz z fcjftfcs 4 . 

®(cfc{t4^f^lS£OSKt^ffi^^-rxSIBfiiB0TJ> 
4. 

[0032]^f.i2(a) tStiat, itfttt* 
« 1 1 ±Sz&5&i' y 3 y^K 1 3 4 . KHA 

20 ^y3>WR13tt. 7-5XvCVDatTKff50n 
m^MMr^ysyWR^jNKt. 4 5 OX:, 9 0^W 

-?g^4 0 OmJ/c m 2 COX^f i^V ffX&JRDtt L 

rsfit • tiJMbs-www-*. insft^y 3>«n 3 

C VD&fcJSVvCIMfcS'y 3VSK1 4 a 9 0 nmjg 
*<D±.lZfflt9 yfijmm 1 4 c £ 5 0 nm«« 

y-htmmi a *mtftt . y 1 

30 h 2rT^3-y kSS<0^^Xt= i *)Xt*<y ?-$-&z.t 
fciO^JSUTV^. 2JmR»«lll,^y-MfiliR 

1 4 ^JgjKft. *<0±(=y- 1 5 £»j£L . 

P^^SKh^y^x^ffl^y-hmffii 5A5-JD 

umtz. zokz n^^mmhyy^xma 

-h«Sl SAtvx^kLrsh'WR (B) 4*yZ&. 
A-T4. *«>3g-f3j-y{±**?6f?*9 5%<OB2 H 6 
X*TyX-?#MLX4 *y££jS.L. &jSLLM*y 
40 omWMEDBfcff ^ ik^r<MLTS«^?tALT 
^4. SEA^WiJlfia«E7 0kV, aEAS2xi0 15 
ion/cm J T**4. ZilizX*)^ nft^^ih? 
yvX^fiJ«y-b«ffitt^l 5fcTaai3*lT^*fc 

«>. v+^^mmvyyitxfmizffyfrit^mxy 
tf&xztiv-x- Yvjywmffiti&tth. 

[0034] WiZ. 02 (b) tZ^rtidliZ. n^-v^ 
)V&mhyyz/X?miZ}5^X. y-h«ffil5B£fln 

ski 4c y-bsei 5Bk^-jB#tdnii-r 

50 4. ^<0^. nf-^^^Kh^y^'X^OV-X- K 



1 1 

W >«*«ttfc*4fc*. « (P) 4*>Z&X-t 
V, itAfil X 1 0 15 ion/cm 2 T*9. 

9 5%<0PH 3 ^s-r^xv^MBLT-f^rys-^ 

[ 0 0 3 5 ] *y£aiA&. ^Lfc^fWHjOiStt 
<B!!US£ItV\ -5-tf>&. 02 (c) tsrridfc:. Wt 

^ U 3 JIIBIieilR 1 8 4 0 0 n mfMW 

^VffW&YyyVxtW-x ■ HM >ffl«±C3 
h#-/l'£li!PU A 1 a»62:S V-x - Kl^f 
yK& 1 9 LTCMO S*gj£co¥#fl$»« 
f 4. 

[0036] znwmxmtz xtua. m i <rm&rmm 
mm. n^^mmvyy-Jxsw-x ■ Fwy 

4*ycm^wm^tihzt£%:&w. 

Wkvj yvxtxM. *k * >\tmt9 v 9mm 1 4 

c t m<t^ y ^ y ?£& 1 4 a 2 m * * y- him 

vvvx9w~x ■ km vw&zm^tihwm. 
/mmh7>i;x?c?m&zmktz>t:Mz®Mi*v 

m * yotiS&JMMM *v<m*&<r) 3~ 5t£gg# 
[00 37] 4fc, ^lwHiSc^g®^ ><-MH» 

Hi4*<£«i8j§-c*a*:tf>. ty*-^fcitti,% 

^SkkiC y-M6MilS14<7)i8ffi^Wfc:»lih 

y ^ymrni 4 a tafl^y avsis i 4 bo2S«j§ 
14a twit? 1 4 c <n 2mffim<r>mmmt 

3mXh<0#«fi|jSWSllSfctTt,«t^„ m 

y ?t\^m, m& y ^ ymmmm L^mmm^m 
^&zt#~ez. $M*yc?)&Amz. n+v*>mm 

V7y¥x?W<V7-hffl£W&&mcDo*>'J?%:< t t> 
ftJJf OV-x ■ KM >MAk£istth4rt:< 1 1- 

[ 0 0 3 8 ] £*J, ±1235 1 fcJ:t/m2 coHiS^®-C 
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1 2 

wtmi 5xw£irzmx-**7m4 *y*&xu z 
amx-f- kbs 1 5 b zuumti x 0 \z l^k 
p^^immhyyisxfvy-hw&i sas-^ 

•fh t £ nf-^ */l43I! K 5 yi?x?<r>y- K 
!Bil*^=S:l» vx ^ r n ^ h 7 y y x ^fflm 

10 l$£-f&J;3t;:LTi><J:v\ 

[00 39] ±iB^lt5j:t^m2^liS<OJg©-C 

(Tmmm^^tLx. t-r. m*y*ni-v*n> 

Lx*>m&m%tmbtih. 

[00403 at. m&tLx. #?xmm<»m& 

mciav^ z 1 1 frig t tttibx-b 0 , jsa^^a 
ox-itKK. ^LL^^yinm^L. wrnxh 

30 [0041 ] 4fc, nf+^Ih7yy^^t:ll 

^mitLxmmxLtiw. nmKzv-r-tvxm 
c^3oniio»®D 0 3 Mznwmm 3 coiafi^ 

Stfcftl»?Bt^^lSfflWT^ x A h y y 9 XT 

40 LT^I*. 

[ 0 0 4 2 ] 04li03 t^L^mtrffii OfaS^^i 

* T7r- -f h y t 9xt\s4 mL*m^t:®&&* 
mwnmffifmvy-MX'h'). 04 (a) azcoi^ 

commmizo\,*Xif;L. 04 (b) Ji^ls^tTV^ 
04 (a) fc^-TJ:^ lMS»i^lE«lnt>«J:tX 

T-^iSn{c:«^<i^lSb5y^x^3 l*>^JBfi 

$tiT a 0 . »Kb 7 >-y*x* 3 1 zithx m&gmc 

50 ffi^aCLc(C^J(C^«§tl.TV^. 04 (b) 



1 3 

KfctvC. 34#04 (a) £5;U: lB^efcQ. t£ 
3BS»i^lEffl!Bra!ilHlSS3 2fc:. T-^S&liT-^fflSHB 

m3 3&m$tn;u&. %fmm3 2, 33itc 

[0043103(a). (b), (c)ttSftS-e^ 
-F*ltf>£flKi04 +<0®i!!lMlS&3 2.33 SrJ&fttSIII 
S&g*<9loT*64 yA-?<ogj§ie»rffl0<9-0i 
T'*>9. 03 (a) , (b) . (c) Kfc{t4«l*!h. 
tf*ffiltt04 +coB*3 4 h 9 y^'X? 

31cOSJ&Igffffl0<7)-0|^tfcfc«T**>6. * 
■f. 03 (a) C^-fiofc. igfttt»£l l±t^tS 
U 3 y&Jg 1 3 SrJftfttS . v U 3 yg& 1 
3fct. r^X^CVDSfcTMSSOnm^^M^'J 
3y»|g£J&j£U 4 5 or. 90ft<7>mm£± t )& 

J/c m2 cox^i^vl— if^SrtBJttT^il ■ 
£-£Jgj£r6. 'J n^HUl 3*JBl8tt. SIS 

TlHty 'J 1 4 a ^ 9 0 nm«L. *<0±fc 

IHfc? >?)m& 1 4 c £ 5 0 nmJfSU hl&ti 
|g 1 4 & . IHfc? V 9 Mm. 1 4 c l±£j5ttX 

v>*. 2jnni»mjiL^y-MeaiRi4«]nfitt. 

W»±ty-HWffll 5*JftftU «MHBi»>P 

UT*^ (B) A*>Z&Xth. *^3M*y<±* 
70kV. &A42X10 15 ion/cm 2 T&S. .1*1 

[0044] fcfc, 03 (b) fcjStf-Jdfc. «M 

are j:tfHStf*> ni-**>mm h 9 y s>x*«cs^ 
oy- hastm 1 4 -c**imw y *;i4£Bt 1 a c *g 

JR»fcB*l/CH3 (b) fc«Lfc»ttfcflCtt-*. -r 

int* y ^/i^m 1 4 c ay- vmm 1 5 b t m—jma 

* y 14c 1 5 C0#Mic$-4 2 
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[00451 ogffc. nf-r^A^RRh ?y SsA90>V 

-x ■ kw v®mj&mi>K#>. m ( p > *y* 

ft? >9MOt 1 4 c *%*$ilT^S®«T<0^fea 

OkV, &AA1X10 15 ion/cm* T^O.*^ 
SJ$9 5%<?DPH3 ^X^T^X^ftfLT^ySr^i 
*U ^Lfc>f*y<^g#J£Ig£tTd.rfc:5:<Jn 
10 aLTSKfc&ALTH&. 

[00461 ztuzx *) . aasiu»^)nf-^^;i^ig 

*M0>n+-'r*A4mh5>i?A9Xit* mc9V9)V 

mm 1 4 c £y- 1 5 0 . wt 

ic9 v9Mxm 1 4 c vmtthmsxo*&&Sk\' u a 

y»|g 1 3-CJi. «S>f *Mi8fl:^y^;U«lS 1 4 c fc 

AtfflHt^u 3>wh 1 4 ac^^jg^atraA^ii 

v^ffi«T«0^ISa^ >J 3 v^K 1 3 +fclt^C 2«f£l 
20 _b4*3<*9. -ffi<O^*fi!g}aAtJ:0. LDD (Light 
ly-Doped-Drain) ffl^5:t)t>l£ffl^fi!|*iaA«« 1 
3 b t mUCftHiAAflW 1 3 c fc aWBWTft . 
mt^mSE^/hS&LDD-TFTfcfrS. ^fc. 1 

3 a MPmkmx^ tix vjf v iKtsas/ y 3 ygtis 1 

30 P+vt-JmmhyyiSXfTii. W£9>9 

/mm i4c tBHtv- y 3 1 4 a»2 s<oy- h 

1 4 LTSS'f * V*»V -X-FM >ffi&lz 
y*Jx9M-x- YV4vW*M8&M3ti.* WW 

x^L^mizit*2m]:Akim*i&t%&. zok 

it&Mifc^m %y<n&J<£ififlM *y<7)m&c?>3 

^fsmm^mx-h^^izMt. *vmj*y<?>&A 
y<vm&<?> 2 few&£.m^it s z t m 
40 ffifc^ro. ttm4*ynm&ffi*&6omme 

h. 

[ 0 0 4 7 1 «H ^J-y ^SEAft, a^. tfcWBWffiStt 
-fkSMISrffv\ -5-<^. 03 ( c ) fcjSrTJ: Kfl: 
-> y 3 20&>«>^&JnBtt6KR 1 8 £ 4 0 0 n mJBftt 

rnmmmi stmm. mmmmikxsmmtt 

ffmmvyy~Jx9(r>v-x- HMyfWlhtay^ 
^H*-7P*liP-*-S. hJh-;HBCl». B^ 

50 ®BI22£ ITO (>f VyWX^yK) SKfci: 



1 5 

mfcth. m*m&2 2 tmmk. a i v- 
x ■ k m y&& i 9 i . mtt. : s o ^ y?mfri> 

^Sffi2 2±.mmtmm2 3 s-s 

[0 04 8] £<D£3fcLT^LfcT?x-f7'vHJ 

7 4)V?m4 4& £lf-7y ~/7-?hVv?X43 ifiBflL 
'J7?^4 3itl TO»|g*^^S*ai«S4 5*gg 

w wm±v¥imM.<r>zK?tvmm\zmm.A 6 

[0049] zcr)$mcrmmi l z£ti\f. mi&xvm2 
ffms&<mmmm. cMosm^<mwLhyy : Jx^i 

[0050] 

YV4 ym®ZBm-Z>teMzm2<mW£V7Fm>$: 

&A-r&iiL ^ffm^ff-^^vmmvyy^x^ 

-x - fh ym&±.lz&if&&%< t <>-ai£Rfc*L 
x\^htzib. zcom&ffi-Tcov-x ■ vujymt&n 

Kmm^v^ummvyy'jx^viv-x- 
4 ymm^^ffmmmn^mitf&AZti&w. » 

mi-v^n^mmhyy^x^ffiv-x ■ kw>ibk 
t&A3ft.&3£2 emwmn^mazmzez ztzub. 

ut 1 <r&mmi-v*rMmmh y w^oxm. 

[ 0 0 5 1 3 4fc. y- h*6»K#£»HBt't*S fc 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device used for a liquid crystal 

display etc. and its manufacture method, an active matrix array substrate, and the liquid crystal display using it. 

[0002] 

[Description of the Prior Art] Drawing 6 is the process cross section showing the manufacture method of the conventional 
semiconductor device. This semiconductor device constitutes the CMOS circuit which consists of p-channel TFT and n channel 
TFT, and is used for the scan side drive circuit integrated by the active matrix array substrate of a liquid crystal display, or the 
data side drive circuit. 

[0003] First, as shown in drawing 6 (a), the polycrystal silicon thin film 1 3 used as the barrier layer of p-channel TFT and n 
channel TFT is formed on the translucency substrates 1 1 , such as a glass substrate, and the configuration of TFT is processed. 
Then, the gate insulator layer 14 which consists of a silicon-oxide thin film is formed, the gate electrode material 15 is formed on 
it, and processing fabrication of the gate electrode 15A by the side of p-channel TFT is carried out. The n channel TFT side is 
covered with the gate electrode material 1 5 at this time. Then, boron (B) ion is poured in by using gate electrode 1 5 A of 
p-channel TFT as a mask, the pouring conditions of boron - 60k V of acceleration voltage, and injection-rate 5x101 5 ion/cm2 it 
is . Thereby, boron ion is poured only into the source drain field of p-channel TFT. 

[0004] Next, as shown in drawing 6 (b), processing fabrication of the gate electrode 15B by the side of n channel TFT is earned 
out, and phosphorus (P) ion is poured in. the pouring conditions of phosphorus ion - 80k V of acceleration voltage, and 
injection-rate 1x1015 ion/cm2 it is . Consequently, although only phosphoais ion is poured into the source drain field of n channel 
TFT, both boron ion and phosphorus ion will be poured into the source drain field of p-channel TFT. Here, p-channel operation 
of p-channel TFT is attained by setting up the injection rate of boron ion more greatly than the injection rate of phosphorus ion. 
[0005] Activation of the poured-in impurity is performed after pouring of phosphorus ion, and as shown in drawing 6 (c) after 
that, the layer insulation film 18 which consists of a silicon oxide is formed. After forming the layer insulation film 18, on the 
source drain field of the TFT of a p channel and an n channel, opening of the contact hole is carried out, the source drain wiring 
19 which consists of aluminum is formed, and the semiconductor device of CMOS composition is completed. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional example, in the source drain field which poured 
in the boron ion (impurity of the 1st conductivity type) of the TFT of a p channel (1 st conductivity-type channel) Since the 
phosphorus ion (impurity of the 2nd conductivity type) poured in to the TFT of an n channel (2nd conductivity-type channel) is 
poured in so much. In order to secure the property of the TFT of the 1st conductivity- type channel, the impurity of the 2nd 
conductivity type had to pour in the impurity of the 1st conductivity type about 3 to 5 times, the pouring time of the impurity of the 
1st conductivity type became long, and there was a problem that a throughput got worse. 

[0007] In case the purpose of this invention forms the TFT of the 1st conductivity-type channel, and the TFT of the 2nd 
conductivity-type channel in the same substrate, it is offering the semiconductor device which can shorten the pouring time of an 
impurity and can improve a throughput, and its manufacture method. Moreover, in case other purposes of this invention form the 
TFT of the 1st conduct ivity-type channel and the TFT of the 2nd conductivity-type channel which are used for a drive circuit, they 
are offering the liquid ciystal display using the active matrix airay substrate and it which can shorten the pouring time of an 
impurity and can improve a throughput. 
[0008] 

[Means for Solving the Problem] A semiconductor device according to claim 1 forms the polycrystal silicon thin film used as a 
source drain field and a channel field on the same substrate. It is the semiconductor device which consists of TFT of the I st which 
formed the gate electrode through the gate insulator layer on the polycrystal silicon thin film, and 2nd conductivity-type channels. 
The gate insulator layer of the TFT of the 1st conductivity-type channel It consists of a gate insulator layer of the multilayer 
structure which carried out the laminating of the dissimilar material so that a source drain field top might be covered, the gate 
insulator layer of the TFT of the 2nd conductivity-type channel It consists of a gate insulator layer of the TFT of the 1st 
conductivity-type channel, and multilayer structure of the same kind. And it is characterized by removing at least the part on the 
source drain field of the best layer at least among the multilayer structure of the gate insulator layer of the TFT of the 2nd 
conductivity-type channel. 
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[0009] Since at least the part on the source drain field of the best layer is removed at least among the multilayer structure of the 
gate insulator layer of the TFT of the 2nd conductivity-type channel according to this composition, In order to form a source drain 
field in the polycrystal silicon thin film of the TFT of the 2nd conductivity-type channel, when the impurity of the 2nd conductivity 
type is poured in, Although it pours in so that the high impurity concentration of the source drain field under the removal portion 
of the gate insulator layer of the best layer may serve as the maximum, and the impurity of the 2nd conductivity type is poured also 
into the source drain field of the TFT of the 1 st conductivity- type channel at this time Since it is poured in through the gate 
insulator layer of the multilayer structure which is not removed, injection rate decreases. Thus, since the impurity of the 2nd 
conductivity type poured into the source drain field of the TFT of the 1 st conductivity-type channel can be reduced, even if it 
reduces the injection rate of the 1 st impurity for the injection rate of the 1 st impurity having been about 3 to 5 times of the 2nd 
impurity to a double-precision grade conventionally, the property of the TFT of the 1 st conductivity-type channel is securable. 
Therefore, the injection rate of the 1st impurity can be reduced, the pouring time of an impurity can be shortened, and a 
throughput can be improved. 

[0010] Moreover, by making a gate insulator layer into multilayer structure, the margin to a pinhole etc. increases and the yield 
improves. A semiconductor device according to claim 2 is characterized by the bird clapper in a semiconductor device according 
to claim 1 from the silicon-oxide thin film which the gate insulator layer formed on the polycrystal silicon thin film, and the 
silicon-nitride thin film formed on this silicon-oxide thin film. 

[001 1 ] Thus, by using the cascade screen of a silicon-oxide thin film and a silicon-nitride thin film for a gate insulator layer, a 
silicon-nitride thin film has a thin film about 1 .5 times the dielectric constant of a silicon oxide, compared with the case where a 
gate insulator layer is a monolayer of a silicon-oxide thin film, it has little reduction of a gate insulation membrane capacitance, 
and its influence which it has on the ON state current of TF T decreases. 

[0012] A semiconductor device according to claim 3 is characterized by the bird clapper by the gate insulator layer in a 
semiconductor device according to claim 1 from the silicon-oxide thin film formed on the polycrystal silicon thin film, and the 
tantalum oxide thin film formed on this silicon-oxide thin film. Thus, by using the cascade screen of a silicon-oxide thin film and a 
tantalum oxide thin film for a gate insulator layer, a tantalum oxide thin film has a thin film 5 to 6 times the dielectric constant of a 
silicon oxide, compared with the case where a gate insulator layer is a monolayer of a silicon -oxide thin film, it has little reduction 
of a gate insulation membrane capacitance, and its influence which it has on the ON state current of TFT decreases. 
[0013] Thickness of a silicon-nitride thin film is characterized by a semiconductor device according to claim 4 being 30nm or 
more 1 50nm or less in a semiconductor device according to claim 2. This becomes possible to reduce the dose of the low 
concentration impurity pouring field by impurity pouring of the 2nd conductivity type by 1 -3 figures as compared with the dose of 
a high concentration impurity pouring field. 

[0014] Thickness of a tantalum oxide thin film is characterized by a semiconductor device according to claim 5 being 20nm or 
more lOOnm or less in a semiconductor device according to claim 3. This becomes possible to reduce the dose of the low 
concentration impurity pouring field by impurity pouring of the 2nd conductivity type by 1 -3 figures as compared with the dose of 
a high concentration impurity pouring field. 

[001 5] Thickness of a silicon-oxide thin film is characterized by a semiconductor device according to claim 6 being 30nm or 
more lOOnm or less in a semiconductor device according to claim 2, 3, 4, or 5. Thereby, the dose of the low concentration 
impurity pouring field by impurity pouring of the 2nd conductivity type can be reduced by 1 -3 figures as compared with the dose 
of a high concentration impurity pouring field by thickness balance with a silicon-nitride thin film or a tantalum oxide thin film. 
[0016] The manufacture method of a semiconductor device according to claim 7 forms the polycrystal silicon thin film used as a 
source drain field and a channel field on the same substrate. It is the manufacture method of the semiconductor device which 
consists of TFT of the 1st which formed the gate electrode through the gate insulator layer on the polycrystal silicon thin film, and 
2nd conductivity-type channels. So that the polycrystal silicon thin film of the TFT of the 1st and 2nd conductivity-type channels 
may be covered The process which forms the gate insulator layer of the multilayer structure which earned out the laminating of 
the dissimilar material, and the process which covers a gate insulator layer top with a gate electrode material, After carrying out 
pattern formation of the gate electrode of the TFT of the 1 st conductivity-type channel from a gate electrode material, the TFT 
field top of the 2nd conductivity-type channel is in the state covered with the gate electrode material. The process which pours in 
the impurity of the 1st conductivity type and forms a source drain field in the polycrystal silicon thin film of the TFT of the 1st 
conductivity-type channel, Pattern formation of the gate electrode of the TFT of the 2nd conductivity-type channel is carried out 
from a gate electrode material. And after removing at least the part on the source drain field of the best layer at least among the 
multilayer structure of the gate insulator layer of the TFT of the 2nd conductivity-type channel The gate insulator layer of the TFT 
of the 1 st conductivity-type channel is in the state which covered the source drain field top with multilayer structure. It is 
characterized by including the process which pours in the impurity of the 2nd conductivity type and forms a source drain field in 
the polycrystal silicon thin film of the TFT of the 2nd conductivity-type channel. 

[0017] In order to form a source drain field in the polycrystal silicon thin film of the TFT of the 2nd conductivity-type channel 
according to this manufacture method, when the impurity of the 2nd conductivity type is poured in, Since at least the part on the 
source drain field of the best layer is removed at least among the multilayer structure of the gate insulator layer of the TFT of the 
2nd conductivity-type channel, Although it is poured in so that the high impurity concentration of the source drain field under this 
removal portion may serve as the maximum, and the impurity of the 2nd conductivity' type is poured also into the source drain 
field of the TFT of the 1st conductivity-type channel at this time Since it is poured in through the gate insulator layer of multilayer 
structure without a removal portion, injection rate decreases. Thus, since the impurity of the 2nd conductivity type poured into the 
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source drain field of the TFT of the 1 st conductivity-type channel can be reduced, even if it reduces the injection rate of the 1 st 
impurity for the injection rate of the 1st impurity having been about 3 to 5 times of the 2nd impurity to a double-precision grade 
conventionally, the property of the TFT of the 1st conductivity-type channel is securable. Therefore, the injection rate of the 1st 
1 impurity can be reduced, the pouring time of an impurity can be shortened, and a throughput can be improved. 

[001 8] The manufacture method of a semiconductor device according to claim 8 forms the polycrystal silicon thin film used as a 
source drain field and a channel field on the same substrate. It is the manufacture method of the semiconductor device which 
consists of TFT of the 1st which formed the gate electrode through the gate insulator layer on the polycrystal silicon thin film, and 
2nd conductivity-type channels. So that the polycrystal silicon thin film of the TFT of the 1 st and 2nd conductivity-type channels 
may be covered The process which forms the gate insulator layer of the multilayer structure which carried out the laminating of 
the dissimilar material, and the process which forms the gate electrode of the TFT of the 1 st and 2nd conductivity-type channels 
on a gate insulator layer, After forming a gate electrode, the TFT field top of the 2nd conductivity-type channel is covered with the 
mask which consists of the organic substance. Then, the process which pours in the impurity of the 1st conductivity type and 
forms a source drain field in the polycrystal silicon thin film of the TFT of the 1st conductivity-type channel, After removing the 
mask which consists of the organic substance and removing at least the part on the source drain field of the best layer at least 
among the multilayer structure of the gate insulator layer of the TFT of the 2nd conductivity-type channel The gate insulator layer 
of the TFT of the 1st conductivity-type channel is in the state which covered the source drain field top with multilayer structure. It 
is characterized by including the process which pours in the impurity of the 2nd conductivity type and forms a source drain field in 
the polycrystal silicon thin film of the TFT of the 2nd conductivity-type channel. 

[001 9] According to this manufacture method, the same effect as the manufacture method according to claim 7 is acquired. The 
manufacture method of a semiconductor device according to claim 9 is characterized by the bird clapper by the gate insulator 
layer in the manufacture method of a semiconductor device according to claim 7 or 8 from the silicon-oxide thin film formed on 
the polycrystal silicon thin film, and the silicon-nitride thin film formed on this silicon-oxide thin film. 

[0020] The manufacture method of a semiconductor device according to claim 10 is characterized by the bird clapper by the gate 
insulator layer in the manufacture method of a semiconductor device according to claim 7 or 8 from the silicon-oxide thin film 
formed on the polycrystal silicon thin film, and the tantalum oxide thin film formed on this silicon-oxide thin film. An active 
matrix array substrate according to claim 1 1 is an active matrix array substrate which integrated the matrix array which forms a 
viewing area on the same substrate, and the scan side drive circuit which drives a matrix array and a data side drive circuit, and is 
characterized by the thing of a scan side and a data side drive circuit for which the semiconductor device according to claim 1 was 
used in part at least. 

[0021] Thus, by using a semiconductor device according to claim 1, the pouring time of an impurity can be shortened and the 

throughput of an active matrix array substrate can be improved. A liquid crystal display according to claim 12 is characterized by 

pinching liquid crystal between an active matrix array substrate according to claim 1 1 and an opposite substrate. 

[0022] Thus, the throughput of a liquid crystal display can be improved by using an active matrix array substrate according to 

claim 1 1 . 

[0023] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained using drawing 1 - drawing 
5 . In addition, with the gestalt of the following operations, boron is used as the impurity of the 1 st conductivity type, a p channel 
is used as the 1st conductivity-type channel, and the impurity of the 2nd conductivity type and an n channel are explained for 
phosphorus as 2nd conductivity-type channel. 

[0024] [Gestalt of the 1st operation] Drawing 1 is the process cross section showing the manufacture method of the 
semiconductor device in the gestalt of implementation of the 1 st of this invention. First, as shown in drawing 1 (a), the polycrystal 
silicon thin film 1 3 is formed on the translucency substrates 1 1 , such as a glass substrate. After forming the amorphous silicon 
thin film of 50nm of thickness by the plasma CVD method and reducing the hydrogen concentration in a film with 450 degrees C 
and heat treatment for 90 minutes, this polycrystal silicon thin film 1 3 irradiates excimer laser light, and melting and 
crystallization of it are done, and it is formed. As the light source of an excimer laser, a XeCl excimer laser with a wavelength of 
308nm is used, and it is energy-density 350 mJ/cm2. It crystallized. The configuration of TFT is processed after forming the 
polycrystal silicon thin film 1 3, lOOnm silicon-oxide thin film 14a is formed using a plasma CVD method, and the gate insulator 
layer 14 which earned out the continuation deposition of the silicon-nitride thin film 14b in lOOnm vacuum, and earned out the 
laminating of the two-layer thin film is formed on it. The gate electrode material 15 of aluminum-9.5%Zr is formed on it after 
forming the gate insulator layer 14, and processing fabrication of the gate electrode 15A by the side of p-channel TFT is carried 
out. The n channel TFT side is covered with the gate electrode material 1 5 at this time. 

[0025] Then, boron (B) ion is poured in by using gate electrode 15A of p-channel TFT as a mask. Boron ion is B-2 H6 of 95% of 
hydrogen dilution ratios. Plasma decomposition of the gas is carried out, and it accelerates, without performing the mass 
separation process of the ion which generated and generated ion, and is pouring into the substrate, pouring conditions - 70k V of 
acceleration voltage, and injection-rate 2x1015 ion/cm2 it is . Thereby, since it is covered with the gate electrode material 15, 
boron ion is poured in and a source drain field is formed only in a p-channel TFT side by the n channel TFT side. 
[0026] Next, as shown in drawing 1 (b), processing fabrication of the gate electrode 15B is earned out at an n channel TFT side, 
it leaves 2 micrometers silicon-nitride thin film 14b which is the upper gate insulator layer 14 at a time respectively to the outside 
of gate electrode 1 5B greatly, and other fields are removed. Then, in order to form the source drain field of n channel TFT, 
phosphorus (P) ion is poured in. At this time, it pours in in acceleration voltage from which the phosphorus concentration in the 
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polycrystal silicon thin film 13 under the field where silicon-nitride thin film 14b of n channel TFT is removed serves as the 
njaximum. the pouring conditions of this phosphorus ion - 70k V of acceleration voltage, and injection-rate 1x1015 ion/cm2 it is 

- PH3 of 95% of hydrogen dilution ratios Plasma decomposition of the gas is carried out, and it accelerates, without performing 
the mass separation process of the ion which generated and generated ion, and is pouring into the substrate. 

[0027] By the polycrystal silicon thin film 13 under the field where silicon-nitride thin film 14b remains, by this Since phosphorus 
ion is poured in through the cascade screen of silicon-nitride thin film 14b and silicon-oxide thin film 14a, 2 or more figures of 
phosphorus concentration become [ be / under / under the field where silicon-nitride thin film 14b is removed / polycrystal silicon 
thin film 13 / comparing / it ] small, by impurity pouring once LDD (Lightly-Doped-Drain) field, i.e., low concentration impurity 
pouring field, 1 3b and high concentration impurity pouring field 1 3c can be formed. In addition, 1 3a is a channel field which 
consists of a polycrystal silicon thin film 1 3 into which the impurity is not poured. 

[0028] Activation of the poured-in impurity is performed after pouring in phosphorus ion, and as shown in drawing 1 (c) after 
that, the layer insulation film 1 8 which consists of a silicon oxide is formed. After forming the layer insulation film 1 8, on the 
source drain field of the TFT of a p channel and an n channel, opening of the contact hole is carried out, the source drain wiring 
19 which consists of aluminum is formed, and the semiconductor device of CMOS composition is completed. 
[0029] According to this manufacture method, although only phosphorus ion is poured into the source drain field of n channel 
TFT, both boron ion and phosphorus ion will be poured into the source drain field of p-channel TFT. however, in p-channel TFT 
Phosphorus ion will be poured into a source drain field through the gate insulator layer 14 which consists of two-layer [ of 
silicon-nitride thin film 14b and silicon-oxide thin film 14a ]. Injection rate becomes equivalent to low concentration impurity 
pouring field 1 3b of n channel TFT. Since the phosphorus concentration poured into the source drain field of p-channel TFT can 
be reduced by 2 or more figures compared with the technique shown in the conventional example, As opposed to the injection 
rate of boron ion having been [ the injection rate of phosphorus ion ] the need about 3 to 5 times conventionally, in order to secure 
the property of p-channel TFT It can become possible to decrease the injection rate of boron ion to the double-precision grade of 
the injection rate of phosphorus ion, the pouring time of boron ion can be cut down about 60%, and the throughput of a 
manufacturing process can be raised. 

[0030] Moreover, since the gate insulator layer 14 is multilayer structure, while the redundancy over a pinhole etc. can improve 
and being able to improve the manufacture yield sharply, the reliability of TFT can be sharply improved in the proof-pressure row 
of the gate insulator layer 1 4. Moreover, the gate insulator layer 1 4 is constituted from silicon-oxide thin film 1 4a and 
silicon-nitride thin film 14b. By setting thickness of silicon-oxide thin film 14a to 30nm or more lOOnm or less, and setting 
thickness of silicon-nitride thin film 14b to 30nm or more 150nm or less The dose of low concentration impurity pouring field 
1 3b can be reduced by 1 -3 figures as compared with the dose of high concentration impurity pouring field 1 3c, and impurity 
pouring can realize LDD (Lightly-Doped-Drain) structure once. 

[003 1] In addition, even if it uses a 20nm or more thickness [ lOOnm or less ] tantalum oxide thin film and makes it the same 
instead of silicon-nitride thin film 14b, LDD structure is once realizable with impurity pouring. 

[Form of the 2nd operation] Drawing 2 is the process cross section showing the manufacture method of the semiconductor device 
in the form of implementation of the 2nd of this invention. 

[0032] First, as shown in drawing 2 (a), the polycrystal silicon thin film 1 3 is formed on the translucency substrate 1 1 . The 
polycrystal silicon thin film 13 is energy-density after forming amorphous silicon thin film of 50nm of thickness by plasma CVD 
method and reducing hydrogen concentration in film with 450-degree-C and heat treatment for 90 minutes 400 mJ/cm2. Excimer 
laser light is irradiated, melting and crystallization of are done, and it forms. The configuration of TFT is processed after forming 
the polycrystal silicon thin film 13, 90nm silicon-oxide thin film 14a is formed using a plasma CVD method, 50nm tantalum 
oxide thin film 14c is deposited on it, and the gate insulator layer 14 is formed. Tantalum oxide thin film 14c is formed by the 
reactive-sputtering method by carrying out the spatter of the tantalum target by the mixed gas of an argon and oxygen. The gate 
electrode material 1 5 is formed on it after forming the gate insulator layer 14 which carried out the laminating of the two-layer 
thin film, and processing fabrication of the gate electrode 1 5 A by the side of p-channel TFT is carried out. The n channel TFT 
side is covered with the gate electrode material 1 5 at this time. 

[0033] Then, boron (B) ion is poured in by using gate electrode 15A of p-channel TFT as a mask. Boron ion is B-2 H6 of 95% of 
hydrogen dilution ratios. Plasma decomposition of the gas is earned out, and it accelerates, without performing the mass 
separation process of the ion which generated and generated ion, and is pouring into the substrate, pouring conditions -- 70kV of 
acceleration voltage, and injection-rate 2x1015 ion/cm2 it is . Thereby, since it is covered with the gate electrode material 15, 
boron ion is poured in and a source drain field is formed only in a p-channel TFT side by the n channel TFT side. 
[0034] Next, as shown in drawing 2 (b), processing fabrication of the gate electrode 15B is carried out at an n channel TFT side, 
and tantalum oxide thin film 14c which is the upper gate insulator layer 14 is processed into the same configuration as gate 
electrode 15B. Then, in order to form the source drain field of n channel TFT, phosphorus (P) ion is poured in. At this time, it 
pours in in acceleration voltage from which the phosphorus concentration of the source drain field of n channel TFT serves as the 
maximum, the pouring conditions of this phosphorus ion - 70k V of acceleration voltage, and injection-rate 1x1015 ion/cm2 it is 

- PH3 of 95% of hydrogen dilution ratios Plasma decomposition of the gas is carried out, and it accelerates, without performing 
the mass separation process of the ion which generated and generated ion, and is pouring into the substrate. 

[0035] Activation of the poured-in impurity is performed after pouring in phosphorus ion, and as shown in drawing 2 (c) after 
that, 400nm of layer insulation films 1 8 which consist of a silicon oxide is formed. After forming the layer insulation film 1 8, on 
the source drain field of the TFT of a p channel and an n channel, opening of the contact hole is carried out, the source drain 
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wiring 1 9 which consists of aluminum is formed, and the semiconductor device of CMOS composition is completed. 
[0036] Although according to this manufacture method only phosphorus ion will be poured into the source drain field of n 
channel TFT and both boron ion and phosphorus ion will be poured into the source drain field of p-channel TFT like the gestalt of 
the 1st operation In p-channel TFT, phosphorus ion will be poured into a source drain field through the gate insulator layer 14 
which consists of two-layer [ of tantalum oxide thin film 14c and silicon-oxide thin film 1 4a ]. Compared with the technique 
shown in the conventional example, the phosphorus concentration poured into the source drain field of p-channel TFT can be 
reduced by 2 or more figures. For this reason, in order to secure the property of p-channel TFT, conventionally, to the injection 
rate of phosphorus ion having been the need about 3 to 5 times, it can become possible to decrease the injection rate of boron ion 
of the injection rate of boron ion to the double-precision grade of the injection rate of phosphorus ion, it can cut down the pouring 
time of boron ion about 60%, and can raise the throughput of a manufacturing process. 

[0037] Moreover, since the gate insulator layer 14 is multilayer structure, while the redundancy over a pinhole etc. can improve 
and being able to improve the manufacture yield sharply like the gestalt of the 1 st operation, the reliability of TFT can be sharply 
improved in the proof-pressure row of the gate insulator layer 14. In addition, although the gate insulator layer 14 was made into 
the cascade screen of the two-layer structure of silicon-oxide thin film 14a and silicon-nitride thin film 14b with the gestalt of the 
1st operation and was made into the cascade screen of the two-layer structure of silicon-oxide thin film 1 4a and tantalum oxide 
thin film 14c with the gestalt of the 2nd operation, it is good also as a cascade screen of the multilayer structure of three or more 
layers. For example, what is necessary is to be able to use the multilayer structure which carried out the laminating of a 
silicon-oxide thin film, a tantalum oxide thin film, and the silicon-nitride thin film as a gate insulator layer, and just to remove at 
least the part on the source drain field of the best layer at least among the multilayers of the gate insulator layer by the side of n 
channel TFT at the time of pouring of phosphorus ion. 

[0038] In addition, although boron ion is poured in in the state where it covered with the gate electrode material 1 5 to the n 
channel TFT side and it was made to cany out processing fabrication of the gate electrode 1 5B by after that with the gestalt of the 
above 1 st and the 2nd implementation Gate electrode 1 5B of n channel TFT is formed simultaneous, when forming gate electrode 
15A of p-channel TFT. Then, it covers with the mask which consists of the organic substance, such as a resist, so that boron ion 
may not be poured in only for an n channel TFT side, and boron ion is poured in after that, and you may make it remove after 
pouring the mask which consists of the organic substance. 

[0039] Moreover, although boron was used as the impurity of the 1st conductivity type, the p channel was used as the 1st 
conductivity-type channel, phosphorus was used as the impurity of the 2nd conductivity type and the n channel was used as the 
2nd conductivity-type channel with the gestalt of the above 1 st and the 2nd implementation Boron is used as the impurity of the 
2nd conductivity type, and a p channel is used as the 2nd conductivity-type channel, for phosphorus the impurity of the 1st 
conductivity type, and an n channel as 1 st conductivity-type channel First, the same effect is acquired, even if it makes it pour in 
boron ion, after pouring phosphorus ion into the source drain field of n channel TFT and removing a part of upper layer of the 
gate insulator layer of p-channel TFT after that. 

[0040] moreover, although the translucency substrates 1 1 , such as a glass substrate, were used, when write as a premise, it comes 
out, it is and it uses using this for the drive circuit for liquid crystal displays for things other than a liquid crystal display as a 
substrate, it is not necessary to limit to the translucency substrate 1 1 as a substrate Moreover, pouring of boron and phosphorus 
ion is not limited to the method stated with the gestalt of the above-mentioned implementation, may carry out mass separation of 
the generated ion, and may carry out acceleration pouring. 

[0041] Moreover, if it works as donors, such as arsenic, although phosphorus was introduced into n channel TFT as an impurity, 
if it works to p-channel TFT as an acceptor besides boron, it is good [ it is good anything, and ] for it anything. 
[Form of the 3rd operation] Drawing 3 is the process cross section showing the manufacture method of the active matrix array 
substrate for liquid crystal displays in the form of implementation of the 3rd of this invention. This active matrix array substrate is 
integrating the matrix array and drive circuit which form a viewing area on the same substrate. 

[0042] Drawing 4 is an example of the circuitry view of the liquid crystal display using the active matrix array substrate produced 
from the manufacture method shown in drawing 3 , drawing 4 (a) shows the one display pixel, and drawing 4 (b) shows the 
whole. As shown in drawing 4 (a), it is formed from TFT 3 1 connected to the scanning line n and data-line n, and image display 
of the 1 pixel of the liquid crystal capacity CLC is charged and carried out through TFT 3 1 . Auxiliary capacity CS In order to hold 
the charge charged by the liquid crystal capacity CLC in one frame, it is formed in parallel with the liquid ciystal capacity CLC. In 
drawing 4 (b), 34 is 1 pixel shown in drawing 4 (a), the scanning line is connected to the scan side drive circuit 32, and the data 
line is connected to the data side drive circuit 33. Each drive circuits 32 and 33 consist of circuit element, such as a shift register 
which consists of CMOS composition, and a buffer. 

[0043] Each left-hand side in drawing 3 (a), (b), and (c) is an example of the manufacturing process cross section of the inverter 
which is one of the circuit element which forms the drive circuits 32 and 33 in drawing 4 , and each right-hand side in drawing 3 
(a), (b), and (c) shows an example of the manufacturing process cross section of TFT 3 1 which drives the pixel 34 in drawing 4 . 
First, as shown in drawing 3 (a), the polycrystal silicon thin film 1 3 is formed on the translucency substrate 1 1 . The polycrystal 
silicon thin film 1 3 is energy-density after forming amorphous silicon thin film of 50nm of thickness by plasma C VD method and 
reducing hydrogen concentration in film with 450-degree-C and heat treatment for 90 minutes 400 mJ/cm2. Excimer laser light is 
irradiated, melting and crystallization of are done, and it forms. The configuration of TFT is processed after forming the 
polycrystal silicon thin film 13, 90nm silicon-oxide thin film 14a is formed using a plasma CVD method, 50nm tantalum oxide 
thin film 1 4c is deposited on it, and the gate insulator layer 1 4 is formed. Tantalum oxide thin film 1 4c is formed by the 



5 of 7 



12/6/02 2:08 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejJe 



reactive-sputtering method by carrying out the spatter of the tantalum target by the mixed gas of an argon and oxygen. The gate 
electrode material 15 is formed on it after forming the gate insulator layer 14 which carried out the laminating of the two-layer 
thin film, and processing fabrication of the gate electrode 1 5 A by the side of the p-channel TFT of the drive circuit section is 
earned out. At this time, the n channel TFT side of the n channel TFT side of the drive circuit section and the pixel section is 
covered with the gate electrode material 1 5. Then, boron (B) ion is poured in by using gate electrode 1 5 A of p-channel TFT as a 
mask. Boron ion is B-2 H6 of 95% of hydrogen dilution ratios. Plasma decomposition of the gas is carried out, and it accelerates, 
without performing the mass separation process of the ion which generated and generated ion, and is pouring into the substrate, 
pouring conditions - 70k V of acceleration voltage, and injection-rate 2x1015 ion/cm2 it is . Thereby, since it is covered with the 
gate electrode material 1 5, boron ion is poured in and a source drain field is formed only in a p-channel TFT side by the n channel 
TFT side of the drive circuit section and the pixel section. 

[0044] Next, as shown in drawing 3 (b), after carrying out processing fabrication of the gate electrodes 1 5B and 1 5C at the n 
channel TFT side of the drive circuit section and the pixel section, the configuration which removed alternatively tantalum oxide 
thin film 14c which is the upper gate insulator layer 14, and was shown in drawing 3 (b) is processed. That is, tantalum oxide thin 
film 14c by the side of the n channel TFT of the drive circuit section processes the same configuration as gate electrode 1 5B, it 
leaves 2 micrometers tantalum oxide thin film 14c of the n channel TFT of the pixel section at a time respectively to the outside of 
gate electrode 1 5C greatly, and it removes other fields. 

[0045] Next, in order to form the source drain field of n channel TFT, phosphorus (P) ion is poured in. At this time, it pours in in 
acceleration voltage from which the phosphorus concentration in the poly crystal silicon thin film 13 under the field where 
tantalum oxide thin film 14c of n channel TFT is removed serves as the maximum, the pouring conditions of this phosphorus ion 
- 70k V of acceleration voltage, and injection-rate 1x1015 ion/cm2 it is - PH3 of 95% of hydrogen dilution ratios Plasma 
decomposition of the gas is carried out, and it accelerates, without performing the mass separation process of the ion which 
generated and generated ion, and is pouring into the substrate. 

[0046] It becomes a mobility self- adjustment type, thereby -- the n channel TFT of the drive circuit section -- high « by the n 
channel TFT of the pixel section on the other hand In the polycrystal silicon thin film 1 3 under the field where it has left tantalum 
oxide thin film 14c to the outside of gate electrode 15C, and tantalum oxide thin film 14c remains Since phosphorus ion is poured 
in through the cascade screen of tantalum oxide thin film 14c and silicon-oxide thin film 14a, 2 or more figures of phosphorus 
concentration become [ be / under / under the field where tantalum oxide thin film 1 4c is removed / polycrystal silicon thin film 
13 / comparing / it ] small, by impurity pouring once Being able to form LDD (Lightly-Doped-Drain) field, i.e., low concentration 
impurity pouring field, 1 3b and high concentration impurity pouring field 1 3c, the pixel section serves as small LDD-TFT of the 
OFF state current. In addition, 13a is a channel field which consists of a polycrystal silicon thin film 13 into which the impurity is 
not poured. Moreover, although only phosphorus ion is poured into the source drain field of the n channel TFT of the drive circuit 
section and the pixel section, both boron ion and phosphorus ion will be poured into the source drain field of p-channel TFT. 
However, in p-channel TFT, phosphorus ion will be poured into a source drain field through the two-layer gate insulator layer 14 
of tantalum oxide thin film 14c and silicon-oxide thin film 14a, and the 2 or more figures reduction of the injection rate to the 
source drain field of the p-channel TFT of phosphorus ion is attained compared with the technique shown in the conventional 
example. For this reason, in order to secure the property of p-channel TFT, conventionally, to the injection rate of phosphorus ion 
having been the need about 3 to 5 times, it can become possible to decrease the injection rate of boron ion of the injection rate of 
boron ion to the double-precision grade of the injection rate of phosphorus ion, it can cut down the pouring time of boron ion 
about 60%, and can raise the throughput of a manufacturing process. 

[0047] Activation of the poured-in impurity is performed after pouring in phosphorus ion, and as shown in drawing 3 (c) after 
that, 400nm of layer insulation films 1 8 which consist of a silicon oxide is formed. Opening of the contact hole is carried out after 
forming the layer insulation film 1 8 on the source drain field of the TFT of the drive circuit section and the pixel section. The 
display electrode 22 connected to the drain field of the TFT of the pixel section is formed by the ITO (indium tin oxide) thin film 
after contact hole opening. The source drain wiring 1 9 which consists of aluminum is formed after forming the display electrode 
22, and the protection insulator layer 23 which consists of a silicon-nitride thin film is formed in the whole surface. After forming 
the protection insulator layer 23 in the whole surface, the protection insulator layer 23 on the display electrode 22 is removed 
alternatively, and an active matrix array substrate is completed. 

[0048] Thus, the cross section of the liquid crystal display using the completed active matrix array substrate is shown in drawing 
5 . The light-filter layer 44 and the black matrix 43 are formed on the opposite side translucency substrate 41 , and the common 
electrode 45 which consists of an ITO thin film on the light-filter layer 44 and the black matrix 43 is formed in the opposite 
substrate by which opposite arrangement is canned out with an active matrix array substrate. After applying the orientation film 
46 inside [ each ] the active matrix array substrate which carries out opposite arrangement, and an opposite substrate and 
performing nabbing processing, both substrates are made to rival and liquid crystal 47 is poured in. Finally, the polarizing plate 
42 of a couple is stuck on both outsides, and a liquid crystal display is completed. 

[0049] According to the gestalt of this operation, the pouring time of the impurity which forms the TFT of CMOS composition 
can be shortened like the gestalt of the 1 st and the 2nd operation, and the throughput of an active matrix array substrate can be 
improved. Therefore, the throughput of the liquid crystal display using it can be improved. 
[0050] 

[Effect of the Invention] In order to form a source drain field in the polycrystal silicon thin film of the TFT of the 2nd 
conductivity-type channel according to this invention, when the impurity of the 2nd conductivity type is poured in, Since at least 
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the part on the source drain field of the best layer is removed at least among the multilayer structure of the gate insulator layer of 
th v e TFT of the 2nd conductivity-type channel, Although it is poured in so that the high impurity concentration of the source drain 
field under this removal portion may serve as the maximum, and the impurity of the 2nd conductivity type is poured also into the 
source drain field of the TFT of the 1 st conductivity-type channel at this time Since it is poured in through the gate insulator layer 
of multilayer structure without a removal portion, injection rate decreases. Thus, since the impurity of the 2nd conductivity type 
poured into the source drain field of the TFT of the 1 st conductivity-type channel can be reduced, even if it reduces the injection 
rate of the 1 st impurity to a double-precision grade conventionally to the injection rate of the 2nd impurity having been the need 
about 3 to 5 times, the property of the TFT of the 1st conductivity-type channel is securable. Therefore, the injection rate of the 
1 st impurity can be reduced, the pouring time of an impurity can be shortened, and a throughput can be improved. 
[005 1 ] Moreover, since a gate insulator layer is multilayer structure, while the redundancy over a pinhole etc. can improve and 
being able to improve the manufacture yield sharply, the reliability of TFT can be sharply improved in the proof-pressure row of a 
gate insulator layer. 



[Translation done.] 
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